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Small City Futures 


Discussions concerning city and town planning and of engineering 
usually emphasize the problems of large or medium-sized cities. 
This apparent absence of interest in the small-town problem is un- 
fortunate. 

It may be a partial explanation of why so many small towns 
find themselves victims of some of the worst types of traffic con- 
fusion. ‘These unfortunate situations clearly show the earmarks of 
little, late, or no planning, and a haphazard growth without guid- 
ance or design. Pursuance of this inept attitude unfortunately gives 
rise to a tolerant do-nothing policy at a time propitious for mending 
and future planning. 

Serious immediate concern for future growth and expansion is 
of national importance and of particular application to our ““Main 
Street”’ cities. Absence of an anxious sense of interest in planned 
city growth only compounds the seriousness of the problem. It 
should be of direct interest to all inhabitants who normally form 
the corps of progressive city leadership. 

Decisions should not be left wholly to groups of special interests 
frequently swayed by long-standing and profitable positions. 

There are many examples of remunerative experience where a 
leader, well-informed, with practical and constructive ideas con- 
tributory to the welfare of the locale, has been the spearhead of a 
lasting constructive movement. 

It is this type of leader who quickly gains a following and evokes 
progressive ideas. The value and importance of such leadership are 
inestimable and many cities have had this experience. This citizen 
can be the difference between prosperity and stagnation. 

There is evidence of many towns taking maximum advantage 
of our national road-building program by removing parking from 
cluttered streets, providing parking space in the rear of stores, plac- 
ing display windows both in front and rear of business establish- 
ments. These apparent innovations have fully proved their worth 
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by winning public approbation and support. Their exemplary 
efforts warrant nationwide attention. 

Though noteworthy projects at great expense have been under- 
taken by many large cities to their outstanding advantage, smaller 
cities, by contrast, seem unaware of the advantages that accrue 
with early action. Such failure perpetuates confusion and in time 
creates a burdensome problem or totally lost opportunity. 

There is available considerable literature bearing on this im- 
portant subject and numerous examples of active and completed 
projects from which fundamentals can easily be learned and profit- 
ably applied. 

Many opportunities exist in the areas of town progress, im- 
provement and planned growth, unfortunately and unexplainably 
woefully ignored. Often more earnest planning enters into the 
building of one moderate home than into planning the future of 
the entire town. 
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Highway Financing and the 


Interstate System 
MAJOR GENERAL LOUIS W. PRENTISS, U.S. ARMY (RET.) 


Major General Prentiss, mining engineer, was commissioned Second Lieuten- 
ant, Field Artillery, U.S. Army, in 1921. He was transferred to the Corps of 
Engineers in 1929. In World War II, he served at Fort Belvoir, Virginia; 
Pentagon Building, Washington, D.C.; in the Office of the Engineer, Com- 
munication Zone, Paris, France; and as Deputy Chief Engineer and Acting 
Chief Engineer, U.S. Forces European Theatre, Frankfort, Germany, 1946- 
1947. After the war, he served as District Engineer, Omaha District; Divi- 
vision Engineer, Southwestern Division, Corps of Engineers, Dallas, Texas; 
and as Assistant Chief of Engineers, Washington, D.C. In 1952, he was 
promoted to Brigadier General and appointed Engineer Commissioner, Dis- 
trict of Columbia. He was promoted to Major General and transferred to 
Command the Engineer Center, Fort Belvoir, Virginia, in December 1954. 
He retired from the United States Army on April 30, 1956, to accept the 
position as Executive Vice President and Secretary, American Road Builders’ 
Association, Washington, D.C. General Prentiss is a member of the Society 
of American Military Engineers and the Professional Engineers Club, Wash- 
ington, D.C. He is a Registered Engineer, District of Columbia; member, 
American Society of Civil Engineers; Vice President, Federal City Council, 
Washington, D.C., and a member, Board of Directors, Potomac Electric 
Power Co. 


HE Federal-Aid Highway Act of 1956 deserves its place as a 

major landmark in the history of American roads. The vision 
and foresight that led Congress to authorize the accelerated high- 
way program outlined in the Act brought about a major turning 
point in the federal government’s role in providing highways for 
the nation. In this Act the United States determined upon a definite 
schedule for the 41,000-mile system of interstate and defense high- 
ways—not only a time schedule but a schedule for paying the bill 
as well. 

Equally remarkable, the 1956 Act established a series of prec- 
edents in the area of highway financing. The Act established the 
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highway trust fund supported by the earmarked revenue from 
certain highway user taxes; previously the federal government’s 
share of highway construction costs had been appropriated from 
the general fund with no attempt to specifically relate highway 
expenditures to revenue from highway user taxes. Another import- 
ant precedent was set with the provision that the federal govern- 
ment pay a ninety percent share of the cost of the interstate system. 
The Bureau of Public Roads suggested as early as 1939 that: 


In view of the predominant national importance of such a system the 
federal government could reasonably contribute to its construction in a 
proportion materially larger than that in which it contributes under the 
Federal Highway Act.. .! 


Not until 1954 however, did the federal government depart from 
the customary fifty-fifty financing ratio, and then only to the extent 
of increasing the federal share of projects on the embryonic inter- 
state system to sixty percent. 

These precedent-setting provisions of the 1956 Act raise proc- 
edural questions that must be answered if the laws are to be ad- 
ministered equitably: 

1. How can the special taxes levied to support the highway 
trust fund be made to best reflect the proportionate costs incurred 
for, and the amount of benefit derived from the highways by 
various classes of highway users and non-users? 

2. What is the proper relationship between the states and the 
federal government in the administration of the highway program? 

It is extremely important to find the correct answers to these 
questions. It appears now that the nation’s investment in the com- 
pletion of the interstate system will be on the order of a million 
dollars a mile. With these tremendous sums of money at stake, every 
taxpayer will be understandably anxious not to pay more than his 
fair share. And, just as the taxpayer as an individual is interested, 
his public servants at the federal, state and local levels are also 
interested to a pronounced degree. Some think that the federal 


1. Interregional Highways, 78th Congress, 2nd Session, H. Doc. 379. 
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government, being a ninety percent financial backer, will inevitably 
rule the interstate system with undisputed and almost undivided 
authority, while others maintain it is quite possible and of the ut- 
most importance that state governments retain their traditional 
roles as the administrators of the primary highways. 


HIGHWAY USER TAXES 


The idea of each motor vehicle’s paying its way on the highways, 
relatively new to the federal tax structure, has long been a popular 
philosophy with state tax collectors.? Registration fees, first assessed 
merely to license and regulate motor vehicle traffic, soon became a 
recognized lucrative source of highway revenue, and, finally, 
evolved into a weight tax used as a charge for the unusual demands 
made on the highways by heavy vehicles. 

The first state gasoline tax was levied by the State of Oregon in 
1919. It was so successful that by 1930 every state had adopted it. 

In addition to vehicle registration fees and gasoline taxes, state 
user-taxes include various imposts on commercial trucks and buses, 
designed to reflect the benefits derived from the highways by these 
vehicles. 

In contrast to the states, all but four of which began the practice 
of dedicating a part or all of the proceeds from highway user levies 
to highway purposes prior to 1956, the federal government moved 
slowly toward the earmarking philosophy. ‘The motor vehicle began 
contributing to the federal treasury in 1917 when a three percent 
excise tax was levied on autcmobiles, motorcycles, trucks and buses. 
The federal gasoline tax had its beginning in 1932. However, the 
federal highway user taxes had no formal connection with highway 
expenditures until 1956. 

The 1956 Act increased the federal gasoline tax from two cents 
to three cents and earmarked the entire proceeds for the highway 
trust fund; the eight percent tax on buses, trucks and trailers was 
increased to ten percent with half of the revenue being marked for 


2. First Progress Report of the Highway Cost Allocation Study, 85th Congress, 
ist Session, H. Doc. 106. 
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highways; the tax on automotive tires was increased from five cents 
to eight cents a pound, and the entire proceeds earmarked for high- 
ways, as was the revenue from the tax on tubes, which remained at 
nine cents a pound. Two new taxes were levied, a three percent tax 
on retread rubber and a use tax of $1.50 a thousand pounds for 
vehicles weighing more than 26,000 pounds, and the proceeds of 
these new taxes were directed into the highway trust fund. 

According to the best estimates available in 1956, these taxes 
would produce $38.5 billion in the fiscal years 1957-72, sufficient to 
pay the estimated cost of the federal share of the interstate program 
as well as to support the continuation of the regular federal-aid 
program. Further studies showed the estimated cost of the inter- 
state system to be much too low; it appears evident now that it will 
be necessary for the federal and state governments to raise at least 
$13 billion more than was contemplated in 1956. 


THE SECTION 210 STUDIES 


In a far-sighted provision that is typical of the judicious ap- 
proach embodied in the 1956 Act, Congress ordered the Bureau 
of Public Roads to make a “study and investigation”’ of: 


(1) the effects on design, construction and maintenance of federal-aid 
highways of (A) the use of vehicles of different dimensions, weights, and 
other specifications, and (B) the frequency of occurrences of such vehicles 
in the traffic stream, 

(2) the proportionate share of the design, construction, and mainte- 
nance costs of the federal-aid highways attributable to each class of per- 
sons using such highways, such proportionate share to be based on the effects 
referred to in paragraph (1) and the benefits derived from the use of such 
highways, and, 

(3) any direct and indirect benefits accruing to any class which de- 
rives benefits from federal-aid highways, in addition to benefits from actual 
use of such highways, which are attributable to public expenditures for 
such highways. 


As can readily be seen, this was a large order. Congress stipulated 
in the 1956 Act that a final report be made not later than March 1, 
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1959, but this was later changed to permit filing as late as January 
3, 1961. 

These studies have already produced much useful data. Exten- 
sive surveys measure the volume of traffic and the proportions of 
the various types of vehicles. Various studies are being conducted 
to determine the types and degrees of vehicular and non-vehicular 
benefits. One extremely important block of data is to be obtained 
from the AASHO Road Test, now being conducted at a site 
situated between LaSalle and Ottawa, Illinois, about eighty miles 
southwest of Chicago. The test road, consisting of various types of 
pavement and bridges, is subjected to the repetitive pressure of a 
wide variety of axle loadings. The test is to continue for two years 
of sixteen-hour-a-day, six-day-a-week loading. 

In view of the indicated need for additional tax revenue to 
support the interstate program to completion, there is wide- 
spread interest in those study findings which might indicate new 
sources of highway funds. According to the bureau’s third progress 
report: 


There exists a formidable array of direct and indirect benefits resulting 
from federal-aid highway improvement, in addition to the benefits result- 
ing from the actual use of such highways. ... What seems significant is 
that there are real and extensive beneficiary groups other than highway 
users as such, that reap the advantages . . . of highway improvement; and 
that the total magnitude of these benefits is great. 


The Progress Report went on to cite the value of highway im- 
provement to such groups as farmers, industrialists, retailers, home 
owners, public utilities (which use highway rights-of-way), outdoor 
advertisers and the government itself (which uses the highways in 
many ways, most notably for national defense and carriage of the 
mails). 

In suggesting, even though only by faint implication, that nu- 
merous non-user groups might be taxed for the special benefits they 


3. Third Progress Report of the Highway Cost Allocation Study, 86th Congress, 
ist Session, H. Doc. gt. 
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derive from the highways, the bureau researchers are flirting with 
a new concept. 

As Professors R. G. Hennes and Willa W. Mylroie pointed out 
in their review of a Washington State Highway Cost Allocation 
Study‘, the three groups that traditionally have shared the expense 
of providing public roads in the United States are the general 
public, the owners of real estate, and the highway users. 

In the final analysis, Congress must determine how far the 
United States will go in identifying special groups of highway 
beneficiaries, estimating their benefits, and levying taxes accord- 
ingly. While it may be that equity is best served by such painstaking 
divisions of the tax load, it must also be recognized that one char- 
acteristic of a good tax structure is simplicity. The policy of drawing 
highway revenue from a multiplicity of sources would surely lead 
to administrative complications. 

At the same time, the feeling is growing that the highway user 
is paying more than his proper share and that he deserves help 
from some of his non-using compatriots. 

One way of handling the problem, of course, is to simply make 
an annual lump sum payment from the general fund to the highway 
trust fund. This payment would discharge the highway obligation 
of the numerous non-user beneficiaries (who are, indeed, so preva- 
lent that it is reasonably fair to assume that every taxpayer draws 
some kind of non-vehicular benefit from the highways), and the 
government itself. 

Congress expects to review this whole situation in 1961, when 
the final report of the study will have been submitted and, as a 
further aid, Congress will also have a newer estimate of the cost 
of the interstate system. 

The study is completely non-political. Whether its use by the 
Congress is non-political remains to be seen. 

When President Eisenhower proposed last January that the fed- 
eral tax on gasoline be temporarily increased from three cents to 


4. Allocating Highway Cost Responsibility, Reports on Studies in Five States, High- 
way Research Board Bulletin 175. 
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four and one-half cents to provide the revenue necessary to assure 
the continuation of the interstate program without interruption, a 
protest arose from various state capitals. Eventually, some thirty- 
four governors declared themselves to be opposed to the tax increase. 
They felt that this tax should be reserved for the use of the states, 
and that the federal government was encroaching on a state 
preserve. 


STATES AND LOCAL GOVERNMENTS 


The complaint is a familiar one. As federal taxes have become 
more burdensome, the states have found it increasingly difficult to 
find tax sources which are not being pumped by the federal govern- 
ment. The gas tax is lucrative, easy to administer, almost impossible 
to dodge, and not as painful as many other tax bites. There is 
always resistance to any increase in the gas tax, be it state or 
federal. 

In several states where increases in the state gasoline taxes were 
proposed, the complaint was voiced that a hike in the federal tax 
would effectively block the efforts to raise the state taxes. It was 
felt that the motorist might hold still for one tax increase but would 
wreak his vengeance on any politicians identified with a second 
increase. 

The competition of federal, state and local governments for the 
tax dollar is one of the fundamental handicaps of our system of 
government. It cannot be denied that the federal government holds 
the upper hand and that this is one of the reasons for the trend 
toward centralization in government. 

As it happens, the federal-state partnership in highway con- 
struction is one of the outstanding success stories of our dual govern- 
ment. This is a case in which the federal government has been able 
to promote uniform standards and co-ordinate efforts without at 
all making vassals of the states. 

Anyone who wishes to see this relationship continued will not 
close his eyes to the new problems raised by the interstate program. 

“He who pays the piper calls the tune.”’ Does ninety percent 
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participation entitle the federal government to adopt a more auto- 
cratic attitude toward states co-operating with it? Whatever the 
theoretical entitlement may be, the relationship has been one of full 
partnership, due no doubt to the fine working relationship that was 
built up through years of fifty-fifty participation. 

Problems of intergovernmental relationships are more frequent 
in the urban areas where, typically, (1) high land costs result in 
enormously increased complexity in Interstate construction and (2) 
municipalities and metropolitan counties join the Federal and State 
governments in sharing responsibilities. 

Some of the special problems in financing and planning federal- 
aid highways in metropolitan areas were discussed in a panel at the 
American Road Builders’ Association’s 57th Annual Convention, 
at Dallas, Texas, in January, 1959.° The secret of success, it ap- 
peared, is a co-operative approach on the part of responsible officials 
at all levels of government. In Missouri, Chief Engineer Rex M. 
Whitton told the meeting, the state’s willingness to co-operate was 
implemented through the medium of a constitutional amendment, 
without which the state had no authority to spend money in most 
cities of more than 2500 population. Constitutional authority ob- 
tained, the state proceeded to enter into co-operative arrangements 
that involved not only municipalities but, in one case, the neigh- 
boring State of Kansas and Kansas City, Kansas. 

Assistant City Engineer Alfred Berarducci reported similar co- 
operative successes in the City of Detroit. In Michigan, the state 
highway laws were revised, in 1951 and 1957, to provide for the 
distribution of fifty-three percent of state highway revenues to 
counties and cities which, in turn, are required to provide their 
share of matching funds to accompany the state’s share in federal- 
aid projects. The thinking behind this procedure is that by partici- 
pating in the cost, the counties and cities will have a selective interest 
in highway improvements and will request only those projects 
which are necessary and desirable. 


5. Financing and Planning Federal-Aid Highways in Metropolitan Areas, American 
Road Builder, April, 1959. 
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Financial participation by the local government cannot help 
but be conducive to a close working relationship between the local 
government and the state and federal highway authorities. The 
necessity for such a relationship was underlined at the Dallas meet- 
ing by L. P. Pederson, Hennepin County Highway Engineer, 
Minneapolis, Minn. Construction of the Interstate System, he 
pointed out, is resulting in increased traffic loads on certain sec- 
tions of county road systems, because present travel patterns are 
being altered radically as the new thoroughfares come into being. 

Construction of a section of the Interstate System may result 
in congested conditions on adjacent county roads, presenting a 
problem to county officials. These problems will obviously be much 
aggravated if rapport is lacking between state and county officials. 


THE BOND MARKET 


At the same Dallas meeting at which metropolitan highway 
financing problems were aired, Thomas W. Evans, Vice President 
of the Continental Illinois National Bank and Trust Company of 
Chicago, reviewed highway financing problems in an interesting 
paper in which he pointed out that bond financing for highway 
purposes dates from 1893, when the Commonwealth of Massachu- 
setts borrowed $300,000 for road purposes. 

Borrowing for capital improvements is a logical financing 
method during a period when “growing pains” are being exper- 
ienced. To meet the needs of an expanding popuiation and an ex- 
panding economy, many states and local governments find it ne- 
cessary to supplement tax revenues with bonds. In effect, bond 
borrowing makes the capital investment which is being financed 
a charge against future taxpayers. This makes it possible to time 
the period of repayment to roughly coincide with the period of 
maximum utility, in which case the equitable situation is achieved 
in which those who benefit most pay most. 

As long as the federal share of the federal-aid highway program 
was supported from the general fund, borrowing for highway pur- 
poses by the federal government was indistinguishable from federal 
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borrowing for other purposes. Proceeds from the sale of federal 
bonds went into a common pool shared by scores of government 
programs. 

Highway bond financing per se was recommended in January, 
1955, by the President’s Advisory Committee on a National High- 
way Program as a means of securing $25 billion which, it was then 
estimated, would cover approximately 90 percent of the cost of 
completing the Interstate System.* Congress did not share the com- 
mittee’s attitude and, after rejecting a highway bill in 1955, took 
another approach to the financing problem in the 1956 Act. 


PAY AS YOU GO 


As passed by the House of Representatives, the 1956 Act made 
provision for some borrowing from the general fund by the highway 
trust fund. It could be argued that, for all practical purposes, the 
House gave its consent to a form of indirect bond financing, for, in 
the absence of a treasury surplus, such borrowing would result in 
an equivalent amount of borrowing by the general fund in order 
to secure the money to be borrowed by the highway trust fund. 

The House intended that the highway trust fund would support 
the full federal highway program, and the legislation was drafted 
accordingly. Drafters of the bill, however, did not expect that ex- 
penditures and receipts would be equal each year during the pro- 
gram. During the early years of the program, a substantial surplus 
accumulated in the highway trust fund, and this money was loaned 
to the general fund. In the same way, it was apparent that borrow- 
ing would be an inevitable part of the scheme during the years 
when the program’s cumulative expenditures would be running 
ahead of the cumulative revenues available for the program. 

Nevertheless, the Senate saw fit to fly in the face of the laws of 
mathematics. Without disturbing the time schedule, the Senate 
added an amendment which prohibited the sort of borrowing which 
the House had contemplated. 


6. A Ten-Year National Highway Program, A Report to the President, The Presi- 
dent’s Advisory Committee on a National Highway Program. 
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While the pay-as-you-go principle has its advantages as well as 
its disadvantages, the addition of the amendment made the 1956 
Act contradict itself. Time proved that the laws of the United States 
do not automatically repeal conflicting laws of mathematics. The 
inadequacy of the highway trust fund resulted in a federal highway 
financing crisis in 1959. 

Among the other remedies proposed, revenue bond financing 
again received serious consideration. The argument supporting this 
proposal was based on the assumption that Congress would, in 
1961, find sufficient sources of tax revenue to support the program 
through to its conclusion. With firm financial support presumably 
just around the corner, a bond issue backed by a lien on future 
trust fund revenues had strong appeal. 

At the same time, the prospective 1961 tax revision could be 
used as a club against any proposal to expand the Trust Fund’s 
tax base prior to that date. For example, Chairman Wilbur D. 
Mills of the House Ways and Means Committee, in a blast against 
the Administration’s proposal to increase the federal gasoline tax 
by one and one-half cents a gallon, called attention to the cost 
allocation studies and declared: 


We should not levy additional taxes on highway users until we have at 
least the full benefit of the studies which we directed the Administration 
to make in 1956.” 


SOME CONCLUSIONS 


One of the first fruits of the interstate system has been the stim- 
ulation of a great deal of serious thinking about the subject of high- 
way finance. The program is huge in comparison to the work done 
in the past—$11.25 billion apportioned by the federal government 
for highway work in the fiscal years 1957-60 as compared with a 
grand total of approximately $9.5 billion in the forty years from 
1917 through 1956. Yet, the program is not at all too large for the 
nation’s urgent highway needs. Immense funds are needed urgently. 


7. Statement of Chairman Wilbur D. Mills, Committee on Ways and Means, U.S. 
House of Representatives, on the Highway Trust Fund Matter, June 25, 1959. 
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The natural instinct for survival causes the politician to flinch 
from the advocacy of new taxes. When such taxes are necessary, 
the same instinct speaks in favor of the most painless tax that can 
be found. Too often in the past, the taxpayer has been “favored” 
with hidden taxes he cannot recognize. 

The Bureau of Public Roads’ cost allocation studies will have 
been worth many times their cost if they can lead to a revision of 
the highway tax base which will accurately reflect the proportionate 
share of the costs equitably chargeable to various classes of users 
and non-users. 

The continuing debate over the pay-as-you-go principle in- 
volves some differences that are quite fundamental, and it is an 
argument with at least three sides, the adherents of which hold, 
respectively : 

1. There is no foreseeable prospect of a decline in the needs for 
new highway construction, and procrastination in paying for the 
highways built today can only result in double trouble later on 
when the debt will have to be paid. 

2. Highway deficiencies are so serious that they cannot be rem- 
edied on a cash basis. The benefits to be gained by bringing the 
highways up to adequate standards as quickly as possible are such 
that they outweigh the disadvantages of going into debt. 

3. Pay-as-you-go might be more accurately termed pay several 
years before you go because the highway user is being asked to pay in 
advance for roads which are being constructed for future highway 
users. In this view, deferred payments are more equitable than 
cash payments. 

There is no prospect for a quick end to this debate, which has 
been going on for years on the state level and has now become a 
matter of federal interest as well. 

Another question of long standing has been asked with increas- 
ing frequency as a result of the federal government’s problem of 
financing the accelerated program. In the opinion of some state 
officials, certain taxes—the gasoline tax, for one—should be re- 
served as revenue sources for the states. These state spokesmen say 
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that federal taxes which duplicate state taxes make it difficult for 
the states to hold up their end of the federal-state partnership. 

Other problems have arisen and probably there will be still 
others. The immensity of the accelerated highway program makes 
it inevitable that problems will come with it. To the fundamental 
questions, there are no simple answers. Very likely the answers will 
be found, if at all, through the ancient process of trial and error. 
Yet, though some errors be inevitable, we can strive to hold them 
to the minimum through thoughtful and objective study. 








Planned Demand For Transportation 


T. LEDYARD BLAKEMAN 


Mr. Blakeman is a Planning Advisor in the private consulting business at 
Princeton, N.F. He previously was Chief of the Bureau of Planning in the 
New Jersey State Department of Economic Development at Trenton. In 
1941, he became General Assistant to the Executive Director of the Hampton 
Roads Regional Defense Council. In 1944, he became the Planning Engineer 
Sor the New Jersey State Planning Board, initiating and directing all staff 
operations and setting up procedures for and directing the inventory of all 
public works to be included in a Federal Public Works Reserve. He served as 
Director of the Detroit Regional Planning Commission from 1948 to 1956. 
He served as Consultant for the New Jersey Department of Agriculture, the 
New Jersey State Planning Bureau, the Connecticut Development Commis- 
ston, and the Ebasco Services of New York City. He has lectured on Region- 
al Planning at New York University, and was Vice President of the American 
Institute of Planners, 1958-59. 


RAFFIC forecasting is comprehensible, but the “land-use fore- 

casting” is either something we have been doing for years or I 
do not understand it. In any event, there is an implication that if 
you amass enough data and feed them into a computer, a land- 
use plan will result. I am not sure that anyone actually says it 
will be a good land-use plan, but the inexperienced might so infer. 
This, to me, is dangerous. 

Planning should not be merely an attempt to accommodate 
situations or conditions that would have arisen without a plan. 
It should be a conscious attempt to guide our physical develop- 
ment toward desirable goals. 

There is no sense in denying that both the location and the 
form of our urban areas have been determined in large measure 
by transportation. To refresh our memories and to demonstrate 
that I am fully cognizant of the importance of transportation, we 
might review this history briefly. Transportation has had two 
major effects on cities or, to be exact, on urban areas. Roughly, 
long-haul transportation has determined their location and size 
and short-haul has determined their form or shape. These are 
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broad generalizations to which, of course, there are many excep- 
tions. 

Generally speaking, the great cities of the past and the big 
metropolitan areas of today are situated at points of trans-shipment 
from water to land transportation. A few smaller cities grew up 
at the intersection of land transportation routes. When the rail- 
roads came along they tended to serve the existing market. Con- 
sequently, their effect was more to enlarge existing urban concen- 
trations than to establish new ones. So far, the airplane does not 
seem to have had much effect on either the location, size, or shape 
of cities. Whether it will in the future is a matter of conjecture. 


EFFECT OF SHORT-HAULS 


The effect of short-haul transportation on the shape of urban 
areas, however, is a different and, some think, a sadder story. 
Historically, currently, and in the foreseeable future it has been, 
is, and forever will be direct, drastic and predictable. Translated 
into more human terms than some of the words used connote, 
the shape of cities has always been determined by the time in- 
volved in getting to work. Up to the advance of the railroad, 
people either walked to work or drove a horse, so the size of the 
city was determined by the distance a man could walk or drive 
to work in a reasonable time. 

Then came the railroads which permitted the middle and up- 
per income groups to live in outlying towns and commute into 
the city for work. Of course, they could not live very far from the 
station in the suburb, and their office had to be close to a station 
in the central city. The resulting regional urban pattern was a 
tight urban or downtown core with a string of beads out along 
the railroad lines. 

The next transportation development was the electric trolley- 
car. This permitted the central city to spread out a little but its 
principal effect was at the periphery. There it fostered strips of 
urban growth along its right of way. In most cases these strips or 
ribbons filled in between the city and the nearby suburbs created 
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by the railroads. These were the beginnings of ‘“‘the metropolitan 
problem” about which we hear so much all of a sudden as though 
it were a new invention. That was fifty or maybe seventy years 
ago, and the planners have been complaining about it for almost 
that long. 

It was not until the invention of the internal combustion engine 
however, that the city and urban living lost all form, shape, effi- 
ciency and desirability. It is only the wonderful adaptability of the 
human animal that has prevented race suicide among the denizens 
of the resulting sprawl. The automobile made it possible for anyone 
to live anywhere and they have. 

Where there used to be wedges of open space between the 
arms of urban development, there are now mile after mile of look- 
alike, soul-sinking little sub-standard houses. The open space is 
gone entirely. Except for a few small school playgrounds, there is 
no open land, not even graveyards. Yet people live in these houses 
and they must get to work, usually miles from where they live, 
and because there is no open space handy, they have to go more 
miles to get “outdoors.” In many cases they have to drive to a 
shopping center or even to schools. 

So the automobile not only wrecked the city but in doing so 
it created its own market. Because of the way development has 
sprawled over the landscape, it is almost impossible to provide 
any form of transportation at a reasonable rate; so it is up to the 
individual to provide his own transportation at an unreasonable 
rate. 


ENDLESS URBAN ACRES 


The population is spread so thin and so irregularly that rail 
rapid transit is out of the question and it takes a smart operator 
to make even the ubiquitous bus pay. The private automobile 
reigns supreme. The noise of the exhaust is abroad in the land 
and the fumes are as the mist of the morning, except for their 
odor and poison. 

We have “progressed”’ to the point where we have endless urban 
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acres unfit for human habitation and the cost of operating them 
is becoming absurd. Much of this cost is for new schools, the im- 
portance of which in a democracy cannot be questioned. A 
lot of the cost, however, comes from trying to compensate for the 
inefficiency of the urban structure by lavish provision of streets 
and highways. 

Hundreds of thousands are spent just to find out what is going 
on in these ant hills and it would be difficult if not impossible to 
determine the millions, indeed the billions, of tax dollars that go 
into constructing roads, streets and highways, not to mention park- 
ing lots, signs and traffic lights. Some of the ablest engineers the 
world has ever seen spend every waking moment trying to devise 
ways and means for meeting the ever mounting tide of traffic 
problems. Some time in the distant future they may do it but the 
cost in money alone will be astronomical. 

Although the highway builders have been more effective than 
the planners and have advanced their science tremendously in 
the past twenty years, they still have not been allowed to approx- 
imate the demand. Public appropriating bodies and some old 
moss-backs in the higher echelons of highway departments will 
not, as Charles Noble, formerly chief highway engineer for the 
New Jersey Turnpike, points out in the April issue of the Traffic 
Quarterly, let them build present-day highways, much less high- 
ways that will serve tomorrow’s traffic. In fact, if it had not been 
for the Turnpike which Noble designed, I suppose we would still 
be pouring highway funds into town Main Streets or at best, by- 
passing each town and coming back to the old two- or three-lane, 
at grade highways. 

Noble prevented just this kind of procedure in New Jersey 
about twelve years ago. We in the State Planning Bureau had 
laid out on the state development plan what is now the New 
Jersey Turnpike. Many in our department and in the highway 
department made it quite evident that this was the kind of thing 
a planner would dream up. They wanted to take old Route 130 
and by-pass each town from Newark to Pennsgrove. The fight 
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was long and heated. Then Spencer Miller, then Highway Com- 
missioner of New Jersey, appointed Mr. Noble as chief engineer 
and my troubles were over. 


A LOSING BATTLE? 


But, to get back to the subject, in spite of all the good highway 
engineering, the ingenuity of the traffic engineers in using what 
they get to work with, and the advances in traffic analysis, some 
of us wonder whether highway builders are not fighting a losing 
battle in attempting to solve problems after they are created. This 
is in no sense a criticism of the highway people. It is their job to 
deal with the problem after the fact and, except in a limited way, 
they are not in a position to prevent the problems or to deal with 
them comprehensively. They are in the same position as an engi- 
neer directed to design channel improvements, dikes and bridge 
openings to prevent flood damage. He may or may not know that 
it would be cheaper, safer, and socially more desirable to prevent 
the flooding by using conservation methods at the headwaters 
and zoning to keep people and structures out of the flood plains. 
It is not his job, however, to point out these things. The real re- 
sponsibility lies with the legislative and administrative officials in 
position to see causes as well as results. They should order the 
studies and put forward the plans and policies for attacking the 
floods at their source. 

The same thing is true of the transportation problem. The re- 
port of the Sagamore conference shows that we have come a long 
way since a highly placed highway official told me in all serious- 
ness that land-use had no bearing on highway location and de- 
sign. Five minutes later he told me that 85 percent of all trips 
were less than fifteen miles long. The science of traffic forecasting 
has been developed to a high degree by Douglas Carroll, Al Vor- 
hees, and others, and it is all based on land use. The recognition 
that traffic is a result of land development as well as a cause is 
pretty general nowadays. 

The fact that this imposes upon the highway people the re- 
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sponsibility to design systems that will promote good land use is 
not, however, so widely understood. Perhaps again, the specialist 
is the wrong person to attack the basic problems or to be chided 
when he does not seem to see them. As with the flooding, the 
legislative and chief administrative officials are really the ones 
who should take the long view and attack the causes as well as 
the effects. They should recognize and deal with the land-use de- 
velopment using highway location, water supply, sewage, and 
other services in conjunction with planning and zoning laws to 
provide the best possible living and working conditions for the 
people they serve. 


‘A LOT OF MONEY’ 


Even though the highway and traffic experts are not generally 
trained to determine and lay out land-use plans, they are never- 
theless vitally concerned with the results of such planning or in 
most areas, lack of planning. The thirteen billion dollar highway 
fund seems a lot of money, even in Washington. Yet I think we 
all fear it will prove too small to meet even the present demand for 
highways, and that it is only the beginning of a continuing and 
mounting burden we shall have to shoulder if present trends are 
allowed to continue unabated. We cannot afford to spend this 
money to promote the kind of land development that increases 
the transportation problem. 

The notion that anybody may live anywhere he pleases, re- 
gardless of the cost to the public, both financially and socially, 
has been refuted time and again in zoning cases. Years ago Wis- 
consin set aside certain cutover areas and said that no one could 
build permanent residences in them. More recently, there have 
developed agricultural zones in which no urban development is 
allowed. In the last month Connecticut courts upheld four-acre 
zoning for urban residences, and since 1916 we’ve had zoning 
laws that permit a community to say where each type of land use 
must be located. 

Agricultural zoning has not been tested per se but Charles Haar 
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of Harvard, one of the best legal minds in the planning field, 
thinks a properly drawn ordinance based on a good plan could 
be sustained. In any event it is obvious to any student of planning 
and zoning history that the crying need for some means to pro- 
tect the public against the social and economic wastes of uncon- 
trolled urban sprawl will be met by the necessary legislatiion 
or legal opinion in the near future. We are, or soon will be, in a 
legal position to attack the transportation problem at its source. 

Since we shall shortly have all the tools we need to bring about 
sound and livable development and redevelopment, I have been 
considerably disturbed by several speeches and articles presented 
in recent months by planners who specialize in traffic studies and 
the design of highway systems. There is implicit in the statements 
a negation of all the planning and land development principles 
and goals to which many in sociology, public health, public ad- 
ministration and planning have dedicated professional and some- 
times personal lives. 

Some planners appear to have no faith that we can and will 
devise political and legal means to cope with this urban sprawl 
that is entrapping a greater and greater percentage of our people, 
producing social and psychological conditions that unfit us to 
practice democracy, much less to be its champions against totali- 
tarianism. 


THE FORECASTING MODELS 


In much of the land-use forecasting models, it is sharply ap- 
parent that underlying them is the assumption that the present 
unguided development trends will continue. Indeed, for some of 
the models to work, these trends must continue. In every square 
mile of new development, there must be the same admixture of 
land uses, the same regional formlessness that obtained in the past. 
Since highways and particularly limited-access highways are such 
potent stimulants to development, a system designed on the basis 
of one of these models fosters, if it does not dictate, a reproduction 
of the land-use model. 
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These models can, of course, be very useful in showing what 
would happen if no planning were done. They can help in esti- 
mating the feasibility of specifying certain densities and uses at 
various time-distances from work areas. I do not disparage them 
as a valuable tool of planning, but they are like atomic energy in 
that the results can be disastrous if they are improperly used. 
With the guidance of a trained and experienced planner, a plan- 
ning analyst can use the various formulae to provide a quantita- 
tive estimate of land use within a particular section of the overall 
regional plan. It is when the model is used in lieu of a plan that we 
are hurting the public and kidding ourselves. 

Another common danger of formulae derives from the fact 
that they are only as valid as the assumptions and conditions on 
which they are based. Even had the past land-use development 
been properly balanced, it should not be used as a model of tim- 
ing. The fact that similar development patterns as to character 
and timing are found all over the country should not be taken as 
an indication that the resulting formulae are valid for prognosti- 
cation. 

From 1930 to 1950, the building business was severely ham- 
pered, first by a depression, then by wartime restrictions. Indus- 
trial locations were influenced by federal decentralization policies 
and the easy money available for plant construction and provision 
of public services. In other words, the industrial and residential 
pattern during those critical twenty years in the development of 
automotive transportation was inhibited and distorted to an ex- 
tent that makes it a highly questionable criterion for probable or 
desirable urban design. 

With all its faults, however, the “‘land-use model”’’ is still better 
than the abstract theories sometimes put forward for designing 
highway systems. I like to see the kind of imagination exhibited 
that sets up a theoretical solution of a unique type and proceeds 
to examine it against facts and fundamental objectives. What hap- 
pens too often, however, is that having blindly applied one formula 
that failed, a person or a whole group jumps to the opposite pole 
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and starts using a different formula with the same blind faith. 


RING-RING-RADIAL SYSTEM 


In 1936, by-passes were the rage. We put them in whether 
needed or not. Then it was found that most of the traffic near 
big cities wanted to go to the center of the city so all highways 
had to go to the center. This proved impossible because it left no 
room at the center for anything else. The theoretical solution to 
this dilemma was the inner-ring, outer-ring and radial system. 
Often these theoretical solutions will work fairly effectively on a 
flat terrain under ideal conditions. The point is that no problem 
of this type should be approached with a pre-conceived idea of 
its solution. The pattern should grow out of and be a result of an 
agreed upon land-development plan translated into transporta- 
tion demand. 

The ultimate, or at least the penultimate, of blind theory has 
recently been disinterred from a grave at least fifty years old, but 
instead of being mere dust it is repulsive. I first heard about this 
cadaver at a meeting on planning for transporattion at Cornell. 
It was so absurd that after taking a mild poke at it, I forgot it. 
Then I saw it put forward in an apparently serious article, and 
recently an intelligent friend of mine mentioned it with appro- 
bation. This is not a kindly or harmless ghost and can do irrep- 
arable damage to our urban structures so we had better rebury it 
and perhaps drive a stake through its heart. 

This horror is a revival of the rectilinear highway pattern im- 
posed on the whole of the Middle West and West by government 
surveyors about a hundred years ago. Except for inducing exces- 
sive speeds and increasing the monotony, it was not too harmful 
in the flat lands. In San Francisco, it even produced a dramatically 
beautiful city. In fact, without it there would have been no cable- 
cars. With this exception, however, it has cost enormous sums for 
construction and in the provision of other services to the contorted 
development it induced. 

With the advent of the automobile, its worst effect became 
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apparent. This is its ubiquitousness. With section and mile roads 
spread all over the map, anyone could build anything any- 
where—and they did. This universal access resulted in the form- 
less, amoeba-like mess of urbanization with which we are now 
burdened. 

For thirty years or more planners and others have been fight- 
ing this unrealistic, uneconomic, and generally blighting practice 
to the point that we thought it was dead. Even super-highways 
now give some recognition to the topography and amenities. So, 
imagine my surprise when one of our leading highway planners, 
in all seriousness, stated that instead of the ring-ring-radial theory, 
the more advanced thinkers have decided that the new express- 
ways should be laid out on a three-mile grid pattern. 


AN UNBEATABLE COMBINATION 


He gave as a reason that this provided the maximum access 
to the most land. As an implementation of the electronic land-use 
plan, nothing could be more perfect. It is an unbeatable combin- 
ation. It is like the name, ““Hannah’’—you can spell it forwards 
or backwards and it comes out the same. If you compute the land- 
use plan, a rectilinear street system will serve it best. On the other 
hand, if you build a rectilinear system, then the computer plan 
will almost automatically evolve. 

I intend to keep insisting that the kind of thing I have been 
doing since 1936 is the proper base for transportation planning. I 
do not imply or wish planners or highway people to infer that 
through-highway locations should be warped to accommodate the 
desires of every town council or small town planning consultant. 
Highway engineers should and often do consider the development 
objectives of adjacent towns and do what they can to promote 
rather than to disrupt socially and economically desirable develop- 
ment. 

What I urge is that, as a prerequisite to any highway plan, there 
should be prepared by acompetent planning personnel—and agreed 
upon by local governments—a land-use plan for the total area to be 
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served. For a state, this may be a very general land-allocation 
plan indicating merely areas that should remain in agricultural use, 
those that should be used for public open spaces, major industrial 
areas, and major residential areas. 

Where the highways enter into or traverse an urban or urban- 
izing area there should be a more detailed, comprehensive land-use 
plan for the whole urban area whether a single community of 50,000 
persons or a metropolitan area of five million. This is the only way 
that the most important consideration in highway location and 
design can be determined. This consideration is, of course, the 
effect of the highway on the present and future living conditions 
of the people it is supposed to serve. 

With proper zoning and other planning controls, this will also 
assure a fairly stable market for the facility in the future. If a plan 
is not available at the time a highway system is being designed, 
then I say that one should be prepared as part of the cost of design- 
ing the system. If necessary, highway funds should be used for the 
purpose. In the projection of highway needs a land-use plan is 
equally if not more important than an origin and destination study. 

Engineers cannot be blamed for building highways without 
knowing what their social effects will be, but any planner who lays 
out a highway system that does not serve and promote the most 
desirable land-use pattern he is able to get accepted is compromis- 
ing with his ethics. In this category I do not include a “land-use 
forecast” of poor or antisocial development. We have professional 
responsibilities to the public not to defraud them of their money 
and more important, to protect them against actions that will hurt 
them and their children. I do not mean that we should go around 
looking for dragons to slay, but we certainly should not knowingly 
do a job incorrectly. 


A WAY TO PROCEED 


At a minimum, the known land-use generating power of a high- 
way system should be mapped and the resulting pattern assessed 
for its social desirability. This is a backdoor way of planning, sim- 
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ilar to combining a bunch of local zoning ordinances and calling 
them a regional plan. The proper way to proceed is to set up the 
land-use plan first and then design the highway system to serve 
and to promote the plan. An objection will be raised that highways 
are so urgently needed that we should not wait for a land-use plan. 
There are two comments on this objection: one, if a highway is 
that critical, the location is probably pretty obvious and the chance 
of its not fitting the future need had better be taken; the other is, 
that if proponents of a highway plan start on a land-use plan as 
soon as they begin petitioning the state highway department for 
the origin and destination study, the land-use plan will be far 
enough along to be used by the time the O and D study is completed. 

To allay the fear of the unknown with which most engineers 
and many planners view the preparation of a metropolitan or state 
land-use plan, let me briefly run through the process. It is simple, 
and logical, but not mechanical. It requires professional judgment 
which may be somewhat subjective in that it is difficult and time- 
consuming to label and document each item of experience. The 
steps in the preparation of a metropolitan, regional, or state plan 
are as follows: 

A. Analyze the economic base of the area to determine the probable 
future type and number of jobs. 


B. Determine the probable and desirable distribution of these jobs in 
the region. 

c. Via nationally and locally derived factors translate these jobs into 
land requirements. 

p. Map natural features and existing land use and facilities. 

E. Inventory and give priorities to land for industrial, residential and 
open use. 

F. Select work areas. 

G. From the jobs figured in a and checked statistically, estimate future 
population and distribute it in the region in proportion to the job distri- 
bution found in B. 

H. Show residential areas properly related to work areas and open areas. 


Beginning before or in conjunction with Step A, mechanics 
should be set up for keeping in constant contact with and using the 
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assistance of the local governments and leaders of the area so that 
by the time you arrive at Step H they have worked with you to the 
point that the plan is as much theirs as yours. In this way the land- 
use plan will reflect their informed desires and therefore they are 
likely to follow it. 

Of course, it is better if this work is not done under much pres- 
sure. Time is needed to foster the public understanding and support 
needed to have the plan followed. With adequate staff and com- 
petent direction, however, the technical job could be substantially 
completed for a large metropolitan region in two years at the out- 
side. This is faster than a good O and D could be done for the same 
area so that by the time the current figures on transportation de- 
mand were available they could be related to the proposed land- 
use and future transportation demand estimated. 

In short, let’s plan the demand for transportation before we 
plan the trasnportation. This way we may find our transportation 
proposals more acceptable and it may be possible to save some of 
the billions by properly relating our residential areas to places of 
work, to recreation areas and to retail centers. 
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HE problem of finding an optimum spacing of arterials and 

expressways arose in the early stages of the preparation of a 
transportation facilities plan for the Chicago area. In making ini- 
tial sketches it quickly became evident that not enough was known 
about how far apart major arterials or expressways should be. 

While it was clear that this problem would ultimately be solved 
by successive assignments of future traffic to various plans for ar- 
terials and expressways, using a large computer,’ it was equally 
clear that a great deal of time could be saved if the first sketch plans 
were based on principles rather than guess work. 

It was intended to ascertain, therefore, if there were a “best” 
spacing for arterials and expressways. Several criteria had to be 
used as a basis for judgment. With several criteria, however, it is 


1. Carroll, J. Douglas, Jr., A Method of Traffic Assignment to an Urban Network. Highway 
Research Board, 38th Annual Meeting, January 5-9, 1959. 
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difficult to find a single optimum solution. To do so, the criteria 
must be related to each other. 

In one important case in this problem this could be done math- 
ematically, but in other cases the relationships demand approxima- 
tions and judgment. Definitive answers therefore were not possible, 
but the process of reaching a decision is rendered easier by following 
a consistent process of reasoning. 


CRITERIA 


There has always been a fear that growth of car ownership and 
population will result in never-ending requirements for the con- 
struction of new roads, until the whole city will become, as the 
more pungent authors say, a “field of asphalt.” Is there a situation 
in which an equilibrium can be reached between the demand for 
street services and the supply of street capacity? 

It can be reasoned that if the whole city were a field of asphalt, 
there would be no movement because there would be no urban 
activities to generate travel, and hence there would be plenty of 
street capacity. If houses, stores, offices, and factories were added, 
bit by bit, to the sea of asphalt, travel would increase and at some 
point there would be an equilibrium between the supply of street 
capacity and the demand for street services. So it is clear that an 
equilibrium solution is possible; the problem is simply to find it.’ 

Capacity, however, is not the whole story. Suppose houses, 
stores and factories were built helter-skelter on the sea of asphalt. 
There might be sufficient capacity, but it would probably be very 
inefficient. Efficiency brings in cost as a criterion. It also suggests 
that ifland uses and streets are specialized in functions and patterns, 
capacity can be produced at a lesser cost. A state of equilibrium 
can then be achieved with still less land area in streets. 


2. An equilibrium depends upon foreknowledge of density of land development. It 
does not depend necessarily upon the kind of land use, because investigations have shown 
that trip generation of the various major land uses stand in nearly constant relationship 
to each other, whatever their distance from the central business district. Moreover three 
of these land uses (residential, manufacturing, and public buildings) are nearly equal in 
trip generation rates. Density of land development can be estimated quite accurately, 
and is subject to planning controls through zoning. 
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Land uses also have their requirements; the human activities 
occurring on land require certain spaces and relationships with 
other activities. Steel mills and certain large assembly operations 
require large areas undivided by traffic movements; so do residen- 
tial neighborhoods. Land uses must also have certain relationships 
with street spaces which provide the means for movement between 
land uses. Generally the land-serving streets are smaller and slower, 
while streets which specialize in moving vehicles are wider, allow 
faster speeds of travel, and have greater capacity. Efficient func- 
tioning of land uses is thus one criterion, demanding good land 
planning in conjunction with transportation planning. 

Finally, the traveler himself must be considered. The cost of his 
journey—or rather the sum of the costs of thousands of journeys 
made over many years—is of substantial importance. Most of this 
cost can be represented by the value of time. (Preliminary studies 
indicate time savings are about 80 percent of total savings.) So if 
streets are organized so that the sums of all journeys can be made 
in shorter times, real savings are accrued. In short, time saving is 
a criterion. 

It can be seen that the criteria mentioned above are systems 
criteria. While they can be applied to individual streets, the an- 
swers so obtained are only individual answers. The search for an 
optimum spacing of arterials and expressways is a system problem, 
to find a “‘best”’ solution for an entire section of an urban region. 

This is of considerable importance as evidenced by the diffi- 
culties that arise when trying to deal with single roads, of which 
the single expressway is a prime example. Such roads are often 
located where congestion is great, and traffic assignments show that 
many cars will use the single facility. But these cars divert substan- 
tial distances to use the higher speed facility. Are such diversions 
economical to the whole system? It is very difficult to say, looking 
at the problem from the viewpoint of just one expressway. 

Sometimes expressways are planned with more and more lanes, 
until they become inefficient. The additional lanes are marginally 
useful because of the difficulties of getting on and off. In other cases 
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expressways are left small, and ramps may be blocked off so that 
they are just comfortably full. Query: What is an expressway built 
for—simply to carry as many vehicles as an expressway can carry? 
Obviously not; it must fulfill a larger purpose, such as had been 
suggested by the time saving criteria. Still, there is a valid point 
that expressways and arterials have their own innate design re- 
quirements, including minimum and maximum loads. This also 
is one of the system design criteria. 

The following criteria, then, are applicable in the search for 
an optimum spacing of arterials and expressways: 

1. Travel costs (mainly time, but which can also include driving, acci- 
dent, and other costs) 


2. Cost of construction (which can be stated to include maintenance 
and land acquisition costs) 


3. Equilibrium between capacity to carry vehicles and the demand 
for travel. 


4. The requirements of arterials and expressways as ways for moving 
vehicles; i.e., design requirements. 

5. Land planning requirements —proper areas and shapes for the effi- 
cient and pleasant conduction of urban activities. 


DETERMINING DISTANCE TRAVELED ON STREETS 


Travel costs and the relationships between street capacity and 
travel demands are critically affected by the use which is made of 
the various street types. Presumably one could deal with any num- 
ber of street types. But in work of this sort, one has to walk a tight- 
rope, balancing between abstraction on one side, with its tendency 
toward oversimplification, and reality on the other side, with its 
tendency toward confusing and often unnecessary detail. 

So to be quick, let it be considered that there are only three 
types of streets—local, arterial, and expressways—and that these 
types permit driving speeds in the ration of 1: 2: 4. These are the 
types whose spacing must be optimized. This does not, of course, 
prevent the consideration of other types at a later time. 

Further simplifications are needed. These are (a) that all streets 
exist in a grid pattern only, (b) that the spacing of local streets is 
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fixed at 0.125 miles, (c) that there is a uniform density of trip gen- 
eration at all places in an urban terrain, and (d) that there are 
ramps to expressways at the same spacing as arterial streets. 

Based on the further simplifying assumption that all trips pro- 
ceed from their points of origin directly to the network of next 
highest speed, it was found analytically that the amount of travel 
on each type was approximately as follows’: 


2ast (1) 
aaa 
2b=z 


+ (2) 


where 2 a is the average distance traveled on the local street net- 
work in order to get to the arterial network, 2 b is the average dis- 
tance traveled on the arterial network in order to get to the ex- 
pressway network, and y and z are the respective spacings in miles 
of arterials and expressways. 

The distance traveled on the expressway network is L-2a—2b, 
where L is the average trip length. This brings up the question, 
what happens when a trip is not long enough to reach either the 
arterial or the expressway network? It is known that most trips are 
short trips and so this is a real problem. What are the limits within 
which the above equations hold true? 

The limits are a function of the distribution of trips by length. 
This distribution is remarkably similar between cities, although 
smaller urban places have higher proportions of trips of very short 


3. The values a and b were found in this manner: given all points of trip origin on the 
local street network, the average distance from any point to the nearest arterial street was 
defined as a; then, given all points of trip origin on the arterial network, the average 
distance from any point to the nearest expressway was defined as b. The values a and b 
were developed by mathematical induction, using summation formulas. The exact values 
obtained were: 


y (+1) 
“= 6 (¥=1) 
b = } (= +30_ 2) where 
6 \y y z 
» Lee 
a= 6 G0) 
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lengths. Figure 1 shows the trip length frequency distribution curve 
for Chicago. Detroit’s is almost identical.* 
What use is made of the different systems of roads by trips of 
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Figure 1. Trip length frequency distribution of all vehicle trips, 
Chicago Area, 1956. 


different lengths? It can easily be reasoned that short trips will use 
local and arterial streets, while longer trips will find it more profit- 


4. Michigan State Highway Department, Report on the Detroit Metropolitan Area 
Traffic Study, Volume 1, Lansing, Michigan, 1955, Page 91. 
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able to use expressways. To determine what use would be made of 
each type, an experiment was conducted. Sticks of lengths represent- 
ing airline journeys of two, four, six, eight, and ten miles were 
dropped at random on precisely gridded sheets of paper. Their 
positions were marked, and the use which each trip made of each 
system was calculated, using minimum time paths to determine the 
use of each type. 

Figure 2 shows the results of this experiment’ and gives some 
measured insights into the uses which are made of local, arterial 
and expressway streets as related to trip length. It can be seen that 
the over-the-road use of local streets increases quickly to about four- 
tenths ofa mile as the trip length increases and then remains constant 
without regard to airline trip length. The use of arterial streets also 
increases steadily as the airline trip length increases, until a maxi- 
mum over-the-road trip length of two and three-tenths miles is 
made on arterials. Thereafter there is a rough leveling off of arterial 
usage after airline trip length becomes greater than four miles. 
Expressway usage steadily increases once airline trip lengths are 
sufficiently great to make their use economic in time. 

The results of the experiment were compared with the formula, 
and it was found that the experiment showed a use of local and 
arterial streets approximately twenty percent greater than the 
formula indicated. This was the result of two different basic as- 
sumptions. The formula was based on the assumption that each 
journey would be made directly to the next highest speed facility. 
The experiment was based on shortest overall trip time—a more 
realistic assumption, allowing greater travel distances, but shorter 
times. Hence the values of a and b were adjusted upwards by 1.20. 

The experiment showed that actual usage of street systems was 
a complicated expression related to airline trip length. (See Figure 
2). To use formulas (1) and (2), simplifications had to be made. 
The basic simplification was to assume that local, arterial and 

5. The experiment was conducted for local streets at 1/8 mile intervals and arterials 
and expressways at one and four mile intervals, respectively. Ramps were assumed to 
connect each arterial with an expressway, or at one mile intervals on expressways. Other 


experiments used ramp spacings at greater intervals, and showed an expected increased 
use of arterials and decreased use of expressways as ramp spacing increases, 
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expressway usage was related to airline trip lengths as shown in 
Figure 3, and this seems to be a reasonable approximation of the | 
data shown in Figure 2. Trips with lengths less than @ use only local | 
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Figure 2. Use of local and arterial streets and expressways 
by trips of different airline lengths. 


Based on experimental data with local streets at 0.125 mile intervals and 
arterials and expressways at 1 and 4 mile intervals. Ramps to expressways at 
1 mile intervals. Use based on minimum time paths with speeds of ratio 1 :2:4. 


streets; trips with lengths between a and 8 use both local and 


arterial streets; and trips with airline lengths greater than 8 use all 


three systems.° 
2.4a 


2-48 2.44 +2.4b 
6. as 1.3 and B = 1.3 


where 1.3 is the factor converting over-the-road distances to airline distances. 
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With use determined, it became possible to tackle the second 
phase of the optimum spacing problem. Both construction costs and 
travel (principally time) costs can be put in the same dollar terms 
by extending travel costs to a time period compatible with the life 
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Figure 3. Simplified use of local and arterial streets and expressways 
by trips of different airline lengths. 


of a road. It seems clear, if construction cost is minimized—i.e., no 
roads are built—that travel costs will be very high. Likewise, if 
travel costs are minimized, expressways would be built everywhere, 
and this is equally unreal. If the sum of construction and travel 
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costs is minimized, then the greatest monetary savings accrue to 
the community. This might be called a minimum total cost solution. 

It should be remembered, however, that this is not yet the 
optimum solution. Land planning criteria and street design criteria 
have yet to be applied. Further, the minimization of both construc- 
tion and travel costs may not be a sound policy; it may be more 
desirable to spend more, in order to increase the total productivity 
of an urban society, just as spending more for conveyor belts may 
increase the total productivity of a manufacturing company. Still, 
total cost minimization is helpful as leading toward policy formula- 
tion. 

MINIMUM TOTAL COST SPACING 

Without going through a complete demonstration of procedures 
and mathematics the general outline of the method of determining 
an optimum spacing is as follows, using the following terms: 

C; is the total cost of travel on a system of local and arterial 
streets and expressways. 

C, is the total construction cost of a system of local and arterial 
streets and expressways. 

Cx, Cy, and cz are the construction costs per mile (including 
land acquisition) of local and arterial streets and expressways. 

x, y, and z are the respective spacings, in miles, of local and 
arterial streets and expressways. For simplicity x is treated as a 
constant 0.125 miles. 

Vx, Vy, and v; are the average speeds on local and arterial streets 
and expressways in miles per hour. 

N is the total number of trips in the region under consideration. 

S is length in miles of the side of the region (a square) under 
consideration. 

P is trip density or number of trip origins per gross square mile; 
N=PS’. 

K is a constant representing very crudely the value of travel 
time over a period of 30 years. 


Lj and F; are the over-the-road length and percentage respec- 
tively of trips having any airline length i. 
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Total cost of construction and travel is, of course, C;+C,. This 
is the quantity which must be minimized. C, and C, are expressed 
in the following formulas: 








Ce = 28"( S42 4S) (3) 
CG: = NK 3 MEI NK 2 [242 4 Ho 24] + (4) 
o Vx aL Vx Vy 





NK [2-48 4 2.4b 4 Hin age— 24h le, 


B Vx Vy Vz 


The complete expressions for C,+C, can be differentiated with 
respect to y and z, set equal to zero, and solved for y and z to obtain 
the minimum cost situation. The results are as follows: 











aad Cy 
y = 2.24 N\PK (Vay Pe + Ves Ps) (5) 
_— — CG, 
7= 2.24 NK VyePi ©) 
B 
Where PrP = ZF; 
Ps; = py Fj 


I I 2 
Vxyz — (= + lies =) 
Vx Vy Vz 
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Several precautionary statements must be made. The mathe- 
matics are not precise. One reason is that the solutions depend upon 
limits which in turn depend upon the spacing of arterials and 
expressways. As a result, solving for y and z can only be done by 
successive approximations. Also, the values of a and b are simpli- 
fications of more precise statements. 

Nevertheless, the formulas provide logical statements of the 
ways in which the more important factors affect spacing. Several 
interpretations can be made: 

a. as the costs of arterials or expressways increase, their respec- 
tive spacing increases; 

b. as the value of travel increases, the optimum spacing of 
arterials and expressways decreases; 

c. as trip density increases, the spacing becomes less; 

d. when more longer trips are made, the spacing becomes less; 

e. ifthespeed of expressways becomes faster relative to arterials, 
it becomes profitable to decrease the spacing of expressways; 

f. if the speeds of arterials are increased (as through improved 
traffic engineering) it is profitable to build fewer expressways. 

Two examples are provided, but must be accompanied by suit- 
able warnings. The purpose of the examples is to show how varia- 
tions in spacing result from the use of different densities, costs, and 
speeds in the formulas. ‘The danger is that the use of numbers may 
be incorrectly interpreted as being too exact or completely wrong. 

For example, expressways in dense areas do cost $10 million 
per mile, but arterials can only reach costs of $1 million per mile 
if they are calculated on the same basis as expressways—that is, 
with land takings assumed. It is not intended to detract from the 
formulas (actually the results are surprisingly good) but to indicate 
the preliminary nature of the work and the additional effort which 
must be put into making the values employed more precise. 

The first example is of a densely settled urban region, compar- 
able to some parts of the city of Chicago where population densities 
exceed 50,000 persons per net square mile. The second example 
is a region of typically low, suburban densities, with dwellings 
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spaced about four to the net acre. The various assumed speeds, 


costs, and other values are given in Table I. 


TABLE I—VALUES FOR TWO EXAMPLES USED TO ILLUSTRATE 
OPERATIONS OF MINIMUM TOTAL COST SPACING FORMULAS 


Item High Density Region Low Density Region 
Vehicle trips a day (origins) 20,000 v.t./day 7,000 v.t./day 
Speed on local streets 12 m.p.h. 15 m.p.h. 
Speed on arterial streets 15 m.p.h. 25 m.p.h. 
Speed on expressways 45 m.p.h. 50 m.p.h. 
Cost of arterial construction $1,000,000/mile $1,000,000/mile 
Cost of expressway construction $10,000,000/mile $6,000,000/mile 
Travel value (K) $7,500 $7,500 


The results show that in the denser region, arterials should be 
spaced at sixty-five hundredths miles. This arterial spacing is quite 
reasonable when compared with that now obtaining in the Chicago 
area. If the actual existing miles of arterials were arrayed in a true 
grid, the various spacings would be as shown in Table II. 


TABLE II—SPACINGS OF ARTERIALS, ASSUMING A TRUE GRID, BY 
DISTANCE FROM THE LOOP, FOR THE CHICAGO AREA, 1958 


Ring Number Average Distance From Loop Spacing, Assuming True Grid 
. 3-5 0.37 miles 
3 5-5 0.43 
4 8.5 0.55 
5 12.5 0.66 
6 16.0 0.86 
7 24.0 1.18 


In a dense region the great number of trips tends to bring 
expressways Closer together despite their greater cost, and the closer 
together they are, the greater proportions of trips can use them. 
The approximations tend to “close,” in the example of the denser 
region, on an expressway spacing of three and two-tenths miles. 

In the low density region, arterials are spaced at one-and-a-half 
miles and expressways at eight-and-a-half miles in the minimum 
total cost solution. In such a region there are fewer trips; hence 
expressways are forced farther apart. Only the longer trips can then 
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use them, and this pushes them still farther apart. This process 
does not go on indefinitely, but closes on the spacing given. 

With such wide spacings the purpose of an expressway system 
needs to be re-evaluated in low density areas. Spacings of eight to 
ten miles become almost accidental, and use is almost more a func- 
tion of living or working close to such a facility than it is of the trip- 
length frequency distribution. Are expressways needed in suburban 
regions if their sole purpose is to serve the residents of those areas? 
Could another type of facility be developed which would be spaced 
more conveniently to more people? This would be a more democratic 
distribution. The wide spacing already suggested indicates that for 
most urban areas, expressways in the low-density, outer regions will 
be more economic where they also co-incide with long-distance, 
interstate routes. 

In the high density areas expressways will carry large percent- 
ages of all trips, and even higher percentages of the vehicle miles of 
travel. Their presence at frequent intervals is not solely to serve a 
single major generator, such as the central business district, but to 
get the longer trips off the arterials (hence relieving them by provid- 
ing additional capacity). They also are economic because they 
save so much time for so many travelers. 


USE OF ARTERIALS AND EXPRESSWAYS AT MINIMUM COST SPACING 


The minimum total cost spacings derived by the preceding 
methods do not take into account the number of vehicles a day that 
would actually use each type of facility. This was earlier stated as 
a criterion, since it would be undesirable to build an expressway 
to serve only 25,000 vehicles a day, or an arterial to serve 50,000 
vehicles a day.’ Since these design limitations are not built expli- 
citly into the minimum cost spacing formulas, it becomes necessary, 


4. This is an example of conflicting criteria. On the one hand, a minimization of 
total costs may require very close spacings of arterials. On the other hand the evaluation 
of every incremental piece of construction takes into account the number of users as related 
to the actual cash outlay; under these circumstances it seems hard to justify construction 
of arterials at spacings less than those which would provide loads of, say, 20,000 vehicles 
per day. Short run interests conflict with long run interests in such cases. 
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after the minimum cost spacing has been obtained, to check traffic 
volumes against the design limits, and to make adjustments where 
necessary. 

The volumes which will use each type of facility can be estimated 
by formula, using the same terms and operating within the same 
limits as the minimum-cost formulas. 


Use of local streets = o.2xyP 
B 
Use of arterial streets S yP | = (Li-2.4a) Fi+ 1.2bPs| 
: sPS 
Use of expressways > z (Li—2.4a—2.4) Fj 
B 


In the case of the high density region previously used as an 
example, these formulas show that arterial streets would have aver- 
age traffic volumes of 8,500 vehicles per day, and expressways would 
average 165,000 vehicles per day. In the denser parts of Chicago 
in 1956, the volumes on the arterial street system averaged from 
14,000 to 16,000 vehicles a day, but of course there were very few 
expressways then to take any volumes off arterials. 

In the low density region already discussed, arterial streets 
would average 13,500 vehicles a day, and expressways 64,000. It 
can be seen that because expressways are more widely spaced, the 
arterials carry heavier loads. Expressways, however, are so far apart 
that they carry less than would be considered a justifiable volume 
for their construction, even though total costs have been minimized. 

These results suggest that for the denser areas, arterial streets 
might be more widely spaced, because typical arterial designs can 
carry 20,000 vehicles per day quite efficiently. This would have 
beneficial effects for land planning, too. 

In the case of the low density area it might be desirable to 
introduce a new type of road—a super-arterial or junior expressway. 
This new type should be designed to allow consistent 35-40 m.p.h. 
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speeds, with a moderate construction cost, perhaps $1,000,000 per 
mile. It would depend on improved cross-section design, greater 
access controls, fewer intersections, and some grade separations. 
Particularly important would be advanced planning and right-of- 
way acquisition. Such a road could be built at more frequent 
intervals and would provide a higher level of service to more 
travelers. 


LAND PLANNING CRITERIA 


Up to this point all attention has been focused on criteria having 
to do with travel time, travel costs, construction costs, and the 
requirements of streets as efficient conductors moving vehicles 
through an urban region. But the static activities which generate 
travel have their own requirements also. 

These have been described forcefully in many books on land 
planning for residential, commercial, industrial, recreational and 
transportation areas. This section, therefore, will merely list a few 
of the considerations which pertain to land use-street relationships. 

As roads become larger, more heavily traveled and permit higher 
speeds, they become more divisive in their influence on land use, 
no matter what the land use is. Expressways with their 200-400 feet 
widths are basically dividers because of the difficulty and expense 
of bridging them or going underneath. Utilities, governmental 
services, and most quasi-public services cross these facilities only 
with difficulty and at extra cost. 

Hence the planning of land uses takes place logically between 
major roads. Consequently the size of the areas between and their 
shapes are of considerable importance—they affect land uses in 
many of their functions and inter-relationships. School districts, for 
example, should not cross major roads: the school service area 
should be of the right size to “support” an efficient school plant. 

Municipal government operations can be conducted better for 
an integrated area of reasonable size—say 30,000—70,000 popula- 
tion—than for bits and pieces of neighborhoods. Residential areas 
are connected with community shopping areas by thousands of 
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daily trips. These are short trips, not the kind using expressways 
for the most part, and it is desirable not to have expressways cut 
across these movements which lace a community together. 

For the most part, land planning criteria are in the realm of 
specifics which affect an optimum solution only as it begins to be 
adjusted to the facts of a particular city. Had the optimum spacing 
solution shown, however, that arterials should be spaced every 
three-tenths mile, the requirements of urban activities would have 
intervened to force some other solution more compatible with their 
interests. As it is, the results in the example of the denser area—and, 
in fact, the actual situation in many parts of the city of Chicago— 
are not particularly desirable from the land planning viewpoint. 
How to drain densely-settled urban regions with roads which are 
not too big or not too close together is a problem still unsolved. 
These devices which measure its scale, however, should help to 
provide solutions. 

This article is an early reporting of research conducted by the 
Chicago area transportation study. It is not intended to provide 
definitive answers, but to suggest a way of looking at the planning 
of a system or network of roads. 

To consider an entire system, many simplifications had to be 
made. For example, diagonal streets were not considered and den- 
sities were considered to be uniform. Trip-length frequencies were 
taken as constant, although it is known that trip lengths vary with 
density of land development. There are a number of other areas 
where further work—now in progress—will provide increased 
precision. 

Additional work may also open the door to solution of more 
complex problems. For example, computers might find minimum 
cost spacings for regions of varying densities. The nettlesome prob- 
lem of including capacity limitations explicitly in the same process 
might also be handled by a computer. 

There is no reason why rapid transit systems cannot also be 
included. As the problem expands in scope and complexity, it be- 
comes more and more like an assignment of traffic to a planned 
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network. Eventually the optimum spacing and the assignment 
problems may merge. 

Perhaps the most encouraging aspect of this project has been 
its demonstration that arterials and expressways can be located, as 
a network, by systematic means, and in compliance with previously 
determined criteria. The solutions are dependent for the most part 
on known or measurable quantities—ramp spacing, relative speeds, 
trip length, trip origin densities, and costs. These factors can be 
used to compute the total cost of travel and road construction, 
which can be minimized. The minimum total-cost solution can 
then be evaluated in the light of other criteria, such as street design 
criteria and land planning criteria. By such means it seems quite 
possible to plan a transportation network which will be economical, 
efficient, and in equilibrium with the demand for transportation 
services. 
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A Downtown Shopping Center 
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OWNTOWN ROCHESTER, New York, like the downtowns 

of many other cities, is fighting for survival. The growth of 
suburbs and shopping centers has been sapping the central busi- 
ness district. Nearly every one of Rochester’s major downtown 
stores has contributed to the problem by branching into the shop- 
ping centers. 

The result, they are learning, has been an even greater drain 
on their larger downtown stores. All of this has worried Rochester 
officials. Declining business in the central business district means 
financial trouble, since the business district contributes heavily to 
the taxable valuation. 

Midtown Plaza is a private enterprise answer to the problem. 
Rochester’s planners and officials had been attacking the problem 
with a double-barreled program. One was the construction of an 
Inner Loop. This is a superhighway ringing the downtown area. 
Second was the construction of parking facilities. This is the pro- 
gram of systematically spotting huge parking centers throughout 
the central business district. 

The inner loop, scheduled to be completed in 1961, has a dual 
purpose: first, to keep out of the downtown area the motorists who 
prefer not to be in it: second, to relieve downtown congestion for 
motorists with downtown business. 
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Once the shopper is inside the loop, the city wanted to provide 
him with simple, reasonable parking. The city’s first major parking 
facility was a ramp garage on the westerly edge of the loop, just 
north of Main Street. 

The second was on the southeast extremity of the downtown 
area. ‘This was a pigeon hole parking garage. ‘The next one estab- 
lished the pattern for the city’s future parking program. This was 
a large, 523-car eight-level ramp close to one of the major down- 
town department stores and convenient to the core of the down- 
town area. 

Before this one was completed, the city’s fourth unit was under 
construction. This was just a block away but again adjacent to 
another major department store—and aimed at serving another 
slice of the concentrated downtown business district. 

In addition to being near to each other, both were eight-level, 
and similar in design except for the traffic flow pattern in and out 
of the units. Both also were on the north side of Main Street. 

About this time, the owners of a large department store in 
Rochester, and the owners of the city’s largest specialty store, sat 
down to discuss the downtown parking problem as it affected their 
stores. The city had not yet built any public garages on the south 
side of Main Street where those two stores were situated. 

Furthermore, it was realized that any garage the city would 
build on the south side adjacent to our stores would not, in our 
opinion, be sufficient to take care of our needs. Plans for a 1,700-car 
garage were drawn up, but we realized at this time that parking 
alone was not the answer to the downtown problem, and that merely 
building garages would not revitalize the metropolitan area. 

Eventually we consulted Victor Gruen, a specialist in develop- 
ing shopping centers and redeveloping downtowns. 

“We don’t want just a parking garage,”’ we told Mr. Gruen. 
‘“‘We want to build a new shopping area in the heart of Rochester.” 

Thus germinated the Midtown Plaza. 

It would be the first downtown shopping center of its kind in 
the world—a shopper’s paradise containing a mall—enclosed, 
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heated, air conditioned, with trees, color, beauty and most impor- 
tant, no cars to interfere with the pedestrians. 

The mall would be lined with a double tier of shops to provide an 
opportunity to satisfy every shopper-need. There would be benches 
and lounge areas for patrons. There would be a sidewalk cafe. 

At one end of the ten-acre site would be an eighteen-story office 
building. The first two floors would be part of the mall area. Above 
the plaza it would become the headquarters for important firms. 
Near the top, a restaurant would overlook Rochester. The top 
three floors would contain a hotel area—ideal for the out-of-town 
executives of firms with home offices situated below. 

Beneath the plaza would be the finishing touch—a 1,g00-car 
underground parking garage. This would provide three levels of 
easy downtown parking, and escalators to take motorists into the 
shopping mall above. 


FIRST BIG PROBLEM: COST 


We liked the plan and formed the Midtown Holdings Corpora- 
tion to study it further. 

The first big problem was the cost of such a project. The land 
alone would run close to five million dollars. Then there was the 
problem of the parking garage. Midtown Holdings did not want 
to go into the parking business in addition to the plaza. 

We felt it would be better to convince the city administration 
that it would be good business to build the garage beneath some 
$15 million worth of taxable property. 

There was also the matter of access. The available streets would 
never handle the traffic that Midtown Plaza would attract. The 
solution to this problem was the extension of Broad Street—a proj- 
ect proposed thirty years before by a city-sponsored study. But we 
were convinced enough of the soundness of the plan to commit 
ourselves to it. 

Once committed, we began obtaining options to purchase the 
necessary property. Every purchase was a gamble because we knew 
we could end up with some of the city’s most expensive property 
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and no project. We had no way of getting a commitment from the 
city on whether it would build the garage and extend Broad Street, 
without publicly revealing our plan. And we were not ready to 
do this. 

We confided in Mayor Peter Barry and City Manager Robert 
P. Aex, now director of the New York State Office for Local Gov- 
ernment, and while they were convinced of the soundness of our 
plan, they could not commit the city council. But we went on. 

It took nearly two years and almost $5 million before we ac- 
quired the two dozen parcels we needed to carry out our project. 
Then we were ready to announce Midtown Plaza. This was on 
September 26, 1958, before a gathering of the City Planning Com- 
mission, the City Council, city officials, civic leaders and news- 
men. 

The project was hailed by the press as the start of a rebirth of 
downtown Rochester. In the days that followed it was publicly 
supported by other merchants, labor groups and a wide range of 
individuals and organizations. Five days after the announcement, 
the first official action was taken on the project by the planning 
commission. 

Two of the commissioners raised a question about a bus termi- 
nal which also was proposed as part of Midtown Plaza. Part of 
their concern came from the fact that they believed the proposed 
bus terminal would move the center of the downtown area from 
Main Street. 

The bus terminal had been designed to tie into the Broad Street 
(extended) portion of the plaza to encourage the use of buses by 
shoppers who wanted to use Midtown Plaza. Both the subsequent 
planning commission approval and approval by the City Council 
that same night hinged on cost estimates of the city’s share of the 
project. Cost estimates were presented in December. 

The underground garage, the city manager reported, would 
cost slightly more than eight million dollars. The cost per car space, 
he said, would be several hundred dollars less than for either of the 
two major ramp garages because there would be no land costs in- 
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volved. This was because Midtown Holdings had agreed to make 
the land available to the city at a dollar a year. 

The cost of any additional foundation work required in the 
garage because of the structures we would be erecting above ground 
would also be borne by Midtown Holdings. At one end of the ga- 
rage would be a separated area where delivery and pickup trucks 
could drive beneath the plaza and still service the businesses which 
were on the perimeter of the plaza site. 

The cost of this special service tunnel would be borne by Mid- 
town Holdings. The city manager reported to city council that, 
based on a daily per-car-space return of 60 cents, the garage could 
pay for itself in thirty years and, therefore, be a self-liquidating 
structure. 

The extension of Broad Street was estimated to cost another 
four million dollars. But while this would become a necessary part 
of Midtown Plaza, the project also would open the way for the 
city to carry out the thirty-year-old plan to make Broad Street 
into a much-needed east-west arterial, and thus take some of the 
congestion off Main Street. 

The city manager pointed out that because of the new construc- 
tion in Midtown Plaza which the extension of Broad Street would 
help to create, the increase in revenue from real estate taxes on the 
project would amount to more than the cost and debt service over 
a thirty-year period. This would mean that the street work would 
be self-liquidating. 


THREE YEARS TO COMPLETE 


With city council approval, the city had one more major step 
before it could begin its work on the project. This was a lease be- 
tween the city and Midtown Holdings which spelled out the dos 
and don’ts and responsibilities of the two organizations in the con- 
struction of the huge public-private project. 

The lease was formally signed late in March of this year. This 
occurred just six months after the original announcement of the 
project. This was the real beginning of Midtown Plaza, although 
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it will take three years before the project will be completed. But 
the impact of just the announcement and planning progress of the 
project had caused some significant events. 

In fulfilling the prophecy that it would bring about a rebirth 
of the downtown area, the project has done much. It was a major 
factor in the decision of the Hotel Corporation of America to locate 
a new hotel in Rochester. This $6 million structure will be built 
by a local private group and leased by the hotel chain. 

The site of the proposed hotel is a stone’s throw from Midtown 
Plaza and beside an extended stretch of Broad Street. 

It prompted the Manger hotel chain to announce it would 
construct a cafe in the Midtown Plaza mall. The Manger Hotel 
borders on the plaza site and the quarter-million dollar project 
it plans would link the rear of the hotel with the mall. 

It brought about a decision by the Loew’s Theater, which also 
borders on the Plaza, to renovate part of its building, so it will tie 
in directly with one of the exits from the underground garage. The 
project also aided three outlying parts of the city. 


REHABILITATION OF DOWNTOWN AREA 


When the first half of the underground garage was excavated 
in May and June, the earth was hauled to three undeveloped areas. 
One of these was developed as a site for a new housing division. 
And the other two were given big boosts in their development as a 
future park site and an industrial subdivision site. 

Midtown also has spurred on some new planning for the down- 
town area. One of these is a long-sought redevelopment of a skid 
row area just off Main Street in the heart of the city. Plans for this 
have not yet been announced but the potential developers have 
options on most of the properties involved and have been meeting 
with city officials in an effort to finalize a proposal. 

Also under consideration is a plan to extend a street— Water 
Street—into an abandoned city subway bed until it meets the In- 
ner Loop. This would provide another north-south arterial across 
the heart of the city. 
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Most recent is the announcement of a proposal by the City 
Planning Commission to establish a major one-way street program 
throughout the downtown area. 

The program would require the completion of the Inner Loop, 
the extension of Broad Street and the extension of Water Street 
before it could be implemented. 

But the plan would provide a speedier traffic flow through and 
around the very core of the downtown area. 

The addition of several small street links also could create, with 
the use of existing streets, two Inner Inner Loops—one clockwise 
and the other counter-clockwise around the downtown core. 

The core itself would be converted into a landscaped mall, de- 
void of traffic except for single bus lanes running east-west and 
north-south. 

And while the new plans and proposals spring up almost daily, 
Midtown Plaza is beginning to take shape. The first stage of the 
garage has already been started. The excavation work has been 
completed and the contract for construction has been awarded. 

What started out as a talk between two competitors has ended 
in what, we believe, is the first example of private capital being 
used to rehabilitate a substantial part of the downtown area. 








Financing A Highway Program 


ROBINSON NEWCOMB 


Dr. Newcomb, head of Robinson Newcomb Associates, has been a private 
economic consultant since 1953. Previously, from 1928 to 1953, he served 
as Economist for United States Government agencies including the War 
Production Board, the Department of Commerce, the Council of Economic 
Advisors, Executive Office of the President, and the Office of Defense Mo- 
bilization. More than twenty of his articles in the economic and construction 
area have appeared in national technical journals, and he has authored or 
co-authored several books. 


RINCIPAL problems in highway financing are first, how big 

should the highway program as a whole be? next, how much 
will it cost? and finally, how can it be financed? 

Few of the basic facts have been available about the supply of 
and demand for traffic. Traffic counts have been inadequate; so 
have been studies of what generated traffic. We knew too little about 
how many trips were, and are, made per month by various types 
of families for business, pleasure, school, or other purposes, and 
under what conditions. So traffic projections usually have been 
conservative and inadequate. 

We have known little of the effect on economics of changes in 
traffic. So we have not known what a growing economy needed in 
the way of traffic as a whole, especially in traffic components, in- 
cluding various types of passenger traffic, or of truck and bus traffic. 
We did not know what highway conditions would be considered as 
acceptable or desirable, and what premiums people would pay for 
adequate, rather than inadequate, highways. So we could not cal- 
culate how much of the various types of roads and streets were 
needed to handle the unknown traffic volume required by a high- 
employment economy. 

An article published in American Highways in 1952 indicated that 
highway traffic would grow faster than the economy if adequate 
facilities were available. But the Clay committee assumed three 
percent a year if highways were made adequate. This proved too 
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low, even for a recession. Studies during the Korean war, released 
later, suggested, after allowing for revisions in basic data, that with 
a high-employment economy the total vehicle miles on highways 
in 1960 might range upward from 715 billion, and grow from four 
percent to five percent for about a decade. The third progress report 
of the Bureau of Public Roads on the highway cost allocation study, 
submitted to the Congress in March of this year, suggested that 
traffic might grow by approximately three and a half percent a 
year and suggested a v.m. figure for 1961 of 754 billion (the inter- 
polated figure for 1960 would be something over 725 billion miles) .! 

About the end of World War II, competent authorities esti- 
mated that a $4 billion a year highway program ($5 billion in 1959 
prices), to which the federal government would contribute $500 
million a year, would provide a highway system adequate for an- 
ticipated traffic. The Twentieth Century Fund estimated, in 1947, 
that annual capital outlays for highways and streets should approx- 
imate $2.7 billion in 1944 prices ($4 billion in 1959 prices). In 
1948, the American Association of State Highway Officials esti- 
mated the annual outlay required at about $4.15 billion, including 
expenditures for maintenance, administration and other costs. In 
1950, the estimates were raised to $4 billion a year for a fifteen-year 
period, for new construction only, for a $60 billion total. The Clay 
committee report in 1953 envisioned a $100 billion requirement. 
Changes in design, found desirable by highway officials, and im- 
provements in traffic estimates made since then, suggest today an 
outlay closer to $165 billion between now and 1975 will be required 
to meet traffic needs as now understood. Requirements for the 
next thirty-five years are estimated at close to $340 billion. 

These estimates, based on the latest available state data, are 
close to the estimates of about $140 billion for a fifteen-year re- 


1. See “Federal Expenditure Policy for Economic Growth and Stability,” Joint 
Economic Committee Hearings, Nov. 18-27, 1957, page 614. GNP figures used originally 
in this analysis have been revised upward about two percent and past traffic figures cut 
about one percent since the report was printed. This reduces the volume of traffic per 
dollar of GNP by about three percent. Putting the new figures in the formula yields projec- 
tions which match current traffic volumes closely. 
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quirement and $335 billion for a thirty-five-year requirement, de- 
rived from the original estimates prepared by the states at the time 
of the Clay report. In deriving this figure, analysts recalculated 
state requirements on the basis of standard criteria. In the original 
submission, some states expected traffic to grow rapidly, and to 
require heavy outlays. Other states expected little growth, and 
suggested relatively small requirements. 

Putting all states on a comparable basis with proper allowances 
for differences in rates of growth among states, and assuming an 
average annual growth in the economy of 3.5 percent, the total 
capital outlay deemed advisable between now and 1975 approxi- 
mates $165 billion of which the federal share, under current legis- 
lation, would be about $70 billion. For the next thirty-five years, 
for what the estimates are worth, the advisable capital outlay comes 
to $340 billion. Under current legislation, the federal share would 
come to about $140 billion. 

While this paper is directed toward the financing problem, the 
importance of the question of how much should be financed is such 
that a brief resume of how these awesome figures were developed, 
may be in order. 

TRAFFIC PROJECTIONS 

The traffic projection prepared in conjunction with the Sec- 
tion 13 study was revised substantially in the light of more recent 
and more intensive traffic studies. Traffic projections from this 
analysis are shown in Table I. 


TABLE I—TRAFFIC PROJECTIONS, VEHICLE-MILES PROJECTION, 


1955 =100 
Revised Projections 
Section 13 index v.m. (billions) 
1955 100 100 596 
1960 119 122 727 
1965 137 146 870 
1970 155 171 1,020 
1975 173 197 1,175 
1980 192 223 1,330 
1985 210 252 1,500 
1990 226 285 1,700 


1994 _ 311 1,850 
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This is a very conservative forecast. It has traffic growing at about 
three and a half percent a year in the next five years, and dropping 
to a growth of two and a quarter percent by 1990. Traffic growth 
may actually exceed four percent during the next ten years and may 
well exceed three and a half percent for the following decade. 


POPULATION GROWTHS 


Because of people who travel and generate travel to transport 
the goods and services they produce or consume, population is a key 
factor in any forecast of highway needs, registrations, fuel consump- 
tion and revenues. The predicted population through 1975 in this 
study is a summary of estimates used in state highway offices. For 
the years following 1975, Series 3 of the Census release, “Current 
population reports, Series P-125, No. 187” was used to project the 
total population through 1995. This is a conservative series. Two 
of the four census projections are higher than this. The series used 
is likely to understate future growth. Table II contains the popula- 
tion forecast used. 


TABLE II—POPULATION PROJECTIONS 


Total population Index 1955=100 
(thousands) 
1955 165,270 100 
1960 177,854 107 
1965 192,206 116 
1970 208,128 126 
1975 226,044 137 
1980 245,400 148 
1985 263,000 159 
1990 280,000 169 
1995 300,000 182 


NATIONAL INCOME 


Data on income and the GNP were derived by assuming, among 
other things, three millions in the armed services, average unem- 
ployment of four percent, a productivity factor of two and a half 
percent a year, hours per week dropping to thirty-three by 1985, 
and man-hours a year to 1715. This would suggest a 1975 GNP, in 
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1959 prices, of more than $715 billion, and a 1985 GNP of about 
$1.2 trillion. Those too, are conservative estimates. This calculation 
was made in 1953. In terms of current prices, it yields a GNP for 
1959 of $480 billion. The final figure may approximate $490 despite 
the 1957-58 recession. 

One 1975 projection widely used today by business firms comes 
to nearly $800 billion by 1975. Conservative premises were used 
in the analysis. 

After adjusting the highway capital outlays estimates for the 
fifty states to make them consistent with these population income 
and traffic estimates, we turned to the problem at hand, how to 
finance the desirable level of outlays. The first step was an analysis 
of revenues that existing legislation would provide state and local 
governments, under the economic conditions premised, and from 
the traffic premised. The following calculations were made on 
probable revenues: 


STATE AND LOCAL REVENUE—GROSS INCOME 


1. Motor fuel tax—A six-cents-a-gallon tax was projected using the 
calculated travel trends. 

2. Registration fees—Car ownership was projected on the population 
trend, with ownership density ranging from 2.6 persons a registered vehicle 
in 1955 to 1.83 persons per registered vehicle in 1995, and fees per vehicle 
were left at 1957 rates. 

3. Motor carrier taxes —Were projected on the same basis as the registra- 
tion fees. 

4. Operators and Chauffeurs permits—Revenue estimates were based on 
the trend in driving age group (15-74). 

5. Miscellaneous user taxes—Were handled in the same way as registra- 
tion fees. 

6. Other state revenues—Were estimated at three percent of all other 
revenues from state highway user taxes. 

7. Local revenues—This projection was based on population forecasts, 
and a rise of one percent a year, in per capita income. 


A summary of the estimates of gross income from state and local 
sources is shown in Table III. 
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TABLE III—GROSS INCOME BY SELECTED PERIODS, 1959-1994, 
IN BILLIONS OF DOLLARS 








Period State Sources Local Sources Total 
Motor fuel Registrations* Othert 
1959-64 $22.5 $10.9 $1.6 $10.6 $45.6 
1965-69 22.7 10.7 1.5 10.4 45-3 
1970-74 26.4 12.1 1.7 11.9 52.1 
1975-79 30.1 13.6 2.0 13.4 59.1 
1980-84 34.1 15.0 2.2 14.8 66.1 
1985-89 38.5 16.6 2.4 16.0 73-5 
1990-94 43.2 18.1 2.6 17.3 81.2 
$217.5 $97.0 $14.0 $94.4 $422.9 


* Includes registration fees, motor carrier fees, and miscellaneous motor vehicle 
tax revenues. 


+ Includes other state imposts, general fund appropriations, miscellaneous receipts, 
and operators and chauffeurs permit fees. 


COMMITMENTS—OTHER THAN FOR CONSTRUCTION 


There are certain commitments against gross revenues which 
must be estimated and then deducted from the gross revenues to 
determine the amounts available for construction. These deduc- 
tions are as follows: 

1. Costs of collection, and administration, costs of highway police and safety; 
and nonhighway expenditures of highway-user tax revenues—These items vary from 
year to year. Collection and administration costs and nonhighway expendi- 
tures for registration, motor carrier, and miscellaneous fees, and from motor 
fuel tax revenues were estimated separately. 

2. Debt service—Outstanding highway and street debt service, includ- 


ing interest, totaled 7.2 billion at the end of 1958. This total does not include 
toll facility debt. 


3. Maintenance and administration—Future maintenance and administra- 
tion costs have been estimated in line with the traffic projection and on the 
basis of 1959 cost indexes. 

A summary of the estimates of commitments against revenues, 
other than construction, is shown in Table IV. 


STATE AND LOCAL REVENUES FOR CONSTRUCTION 


The estimated gross revenues less commitments, other than for 
construction, will yield the estimated net amounts of state and local 
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revenues available for road and street construction. These are 
shown in Table V. 


TABLE IV—COMMITMENTS, OTHER THAN FOR CONSTRUCTION, 
IN BILLIONS OF DOLLARS 





Costs of collection, Maintenance 
Period highway police and Debt service and Total 
non-highway purposes Administration 
1959-64 $4.9 $3.5 $18.8 $27.2 
1965-69 4-9 2.1 19.4 26.4 
1970-74 5.6 1.2 22.1 28.9 
1975-79 6.3 0.4 24.3 31.0 
1980-84 7.3 1/ 27.4 34-5 
1985-89 7-9 1/ 30.8 38.7 
1989-94 B.. c.f 34 +4 = 
Total $45.5 $7.2 $177.2 $229.9 
1/=less than $50 million. 


TABLE V—NET AMOUNTS OF STATE AND LOCAL REVENUES 
AVAILABLE FOR CONSTRUCTION, IN BILLIONS 


Gross Revenues Net amount available 

Period State and local Commitments Sor construction 
1959-64 $45.6 $27.2 $18.4 
1965-69 45-3 26.4 18.9 
1970-74 52.1 28.9 23.2 
1975-79 59-1 31.0 28.1 
1980-84 66.1 34.5 31.6 
1985-89 73-5 38.7 34-8 
1990-94 81.2 43-2 38.0 

$422.9 $229.9 $193.0 


FEDERAL REVENUES PLEDGED TO THE HIGHWAY TRUST FUND 


Using the same conservative traffic projections, and assuming 
no change in current federal legislation, highway trust fund receipts 
would appear to be of the magnitude shown in the following table. 
These figures are somewhat higher than those used in official doc- 
uments. The official estimates for 1959 were too low, and some 
officially projected receipts for 1960 were even lower than the un- 
derestimated receipts for 1959. Assuming no change in fuel or tire 
use per vehicle-mile, and no change in tire costs per vehicle-mile, 
and no change in existing legislation, the trust fund revenues would 
be projected as follows: 
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TABLE VI—PROJECTED TRUST FUND RECEIPTS 
(IN BILLIONS OF DOLLARS) 








Period Treasury Revised 
1959-64 $13.6 $14.1 
1965-69 13.1 14.2 
1970-74 15.0 16.5 
1975-79 17.0 18.9 
1980-84 19.3 21.4 
1985-89 21.8 24.1 
1990-94 24-5 27-3 

$124.3 $136.5 


TOTAL REVENUES FOR CONSTRUCTION AVAILABLE FROM CURRENT 
LEGISLATION 


Putting these three data together—construction needs, state 


and local funds, and federal funds, we get the following picture: 


TABLE VII—AVAILABLE FUNDS COMPARED WITH REQUIREMENTS 
(IN BILLIONS OF DOLLARS) 


Non Federal Highway Trust Total Construction Shortage 

Period Revenues Fund Revenues Revenues Requirements (Surplus) 
1959-64 $18.4 $14.1 $32.5 $66.7 $34.2 
1965-69 18.9 14.2 33-1 59-5 26.4 
1970-74 23.2 16.5 39-7 44.6 4-9 
1975-79 28.1 18.9 47.0 36.4 (10.6) 
1980-84 31.6 21.4 53.0 42.9 (10.1) 
1985-89 34.8 24.1 58.9 48.0 (10.9) 
1990-94 38.0 27.3 65.3 49.2 (16.1) 
Total $193.0 $136.5 $329.5 $347.3 $17.8 


This table suggests that revenues will fall short of requirements, 
under current legislation, by about $500 million a year. This is the 
equivalent of about one cent a gallon of gasoline, an increase of 
about a third in auto and excise taxes, or of about a third in other 
beneficiary taxes, such as real estate taxes allocated to highway 
use, chauffeurs’ licenses, etc. Shortages in the near future, however, 
are too great to be met by such a modest increase in revenues. 

A good part of the problem is obviously statistical. The overall 
highway needs may well equal or even exceed the figures derived 
by this study, but highways will not be built this fast. The country 
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could not allocate enough services to jump from a current level of 
$7 billion a year to a total of over $66 billion by 1964. That would 
mean going from $7 billion to $15 billion in five years. We know 
that it is highly improbable this will be done, for a time. If construc- 
tion increases at a compound rate of ten percent a year, which is 
feasible and desirable, construction and available financing, under 
current legislation, might look about as follows: 


TABLE VIII—AVAILABLE FUNDS COMPARED WITH POSSIBLE 
CONSTRUCTION OUTLAYS (IN BILLIONS OF DOLLARS) 














Period Revenues Construction Costs Construction Value Shortage (Surplus) 
1959-64 $32.5 $50.0 $50.0 $17.5 
1965-69 33-1 50.0 53-0 16.9 
1970-74 39-7 50.0 55-0 16.3 
1975-79 47.0 45.0 55-0 (2.0) 
1980-84 53.0 45.0 57.0 (8.0) 
1985-89 58.9 40.0 55-0 (18.9) 
1990-94 65.3 35-0 50.0 (30.3) 
Total $329.5 $315.0 $375.0 ($14.5) 


Two things have been done to the earlier forecast of require- 
ments. First, the rate of growth has been slowed to a more manage- 
able level. How much we can build safely, wisely and economically 
between now and 1965, is a matter of judgment, but a $50-billion 
total, assuming funds available, is entirely feasible. 

Second, allowance has been made for the increasing efficiency 
of the highway building industry. The industry has doubled its 
efficiency in the last thirty-five years. A comparison of what a 
given amount of highway construction would cost—had the ENR 
construction index controlled—with what it actually does cost, is 
one way of seeing how efficient the industry is. Its productivity has 
increased about 2.75 percent a year, compounded annually. If we 
assume that it will increase less than half as much in the next thirty- 
five years, or by 1.25 percent a year, the cost of a given volume of 
highway work will be only two-thirds as great in 1984 as it is today. 

As a result of these two assumptions—a modest rise in activity 
and a modest continued-increase in productivity—we have a table 
that allows for more real construction ($375 billion as against cur- 
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rently estimated needs of $347 billion) at a cost, in 1959 dollars, of 
$325 billion—or less than currently projected revenues. 

It is quite possible, of course, that some degree of inflation will 
increase actual dollar outlays. But inflation historically increases 
taxes more than it increases national income. Governments and a 
few debtors benefit from inflation. For this and other reasons, in 
calculating needed highway revenues, the possible impact of in- 
flation can be ignored in an analysis of this sort. Real highway 
construction costs are assumed to be about one-third lower in 1985 
than in 1960. 

The next step is a comparison of federal obligations, under cur- 
rent legislation, assuming construction proceeds as shown in Table 
VIII, with the probable receipts of the highway trust fund. 


TABLE IX—CONSTRUCTION OUTLAYS VERSUS REVENUES BY 
SOURCE (IN BILLIONS OF DOLLARS) 








Period Total Federal Trust Non-Federal Non-Federal 
Outlays Share Fund Share Revenues 
1959-64 $50.0 $23.0 $14.1 $27.0 $18.4 
1965-69 50.0 22.0 14.2 28.0 18.9 
1970-74 50.0 19.0 16.5 31.0 23.2 
1975-79 45.0 18.0 18.9 27.0 28.1 
1980-84 45.0 18.0 21.4 27.0 31.6 
1985-89 40.0 16.0 24.1 24.0 34.8 
1990-94 35.0 14.0 27.3 21.0 38.0 
Total $315.0 $130.0 $136.5 $185.0 $193.0 


This gives the following shortages and surpluses by federal and 
non-federal sources: 


TABLE X—SHORTAGE OR SURPLUS OF CONSTRUCTION FUNDS 
(IN BILLIONS OF DOLLARS) 


Federal Government Non-Federal 
Period Shortage (Surplus) Total 
1959-64 $8.9 $8.6 $17.5 
1965-69 7.8 g.1 16.9 
1970-74 2.5 7.8 10.3 
1975-79 (0.9) (1.1) (2.0) 
1980-84 (3.4) (4.6) (8.0) 
1985-89 (8.1) (10.8) (18.9) 
1990-94 (13.3) (17.0) (30.3) 











Total $(6.5) $(8.0) $(14.5) 
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Deficit figures for the period 1959-74 can be translated into 
the equivalent of a fuel tax by using the following factors: 


Yield from one cent fuel tax ($ _— 


1959-64 —3.7 1975-79—5.-0 
1965-69 —3..8 1980-84 — 4 7 
1970-74 —4.4 1984-89 —6.4 

1990-94 —7 .2 


By dividing the deficiencies in Table X by the appropriate yield, 
the equivalent additional fuel tax is found: 


TABLE XI —EQUIVALENT ADDITIONAL OR REDUCED FUEL TAX NEEDED 








Period Federal Non-Federal Total 
1959-64 2.4 2.3 4-7 
1965-69 2.1 2.4 4-5 
1970-74 0.7 2.1 2.8 
1975-79 (0.2) (0.3) (0.5) 
1980-84 (0.9) (1.2) (2.1) 
1985-89 (2.2) (2.9) (5.1) 
1990-94 (3-6) (4-6) (8.1) 

Total (0.2) (0.2) (0.3) 


It is possible to compute a constant motor fuel tax, or its 
equivalent, that would meet revenue deficiencies over a thirty-five- 
year period. Under such a program, funds would be borrowed in 
the early years and repaid in later years. 

An interest rate of four percent is assumed. This financing plan 
provides the following: 

1. The constant tax rate will provide revenues to meet some of 
the capital outlay needs in the early years and all of the needs in 
later years. 

2. The portion of the capital outlay needs not met in the early 
years will be handled by borrowings at four percent interest. 

3. The constant tax rate is so scheduled that it will provide 
funds for all interest payments in all years and for repayment of 
principal in later years. 

4. The longest term of any part of the bond issue will be about 
thirty years. 
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5. There will be no debt outstanding in 1995.Table XII shows 
the results of the computations for tax rates and debt services. 


TABLE XII—ADDITIONAL CONSTANT MOTOR FUEL TAX RATES, 
AND CORRESPONDING DEBT SERVICE REQUIREMENTS, FOR THE 
NEEDS PROGRAM 


Adequacy reached in sixteen years 


Item and consistently sustained thereafter 
30-year constant motor fuel tax rate increase -75 cents/gallon 
Amount of borrowing $56.0 billion 
Amount of interest at 4 percent $40.4 billion 


SUPPLEMENTARY TABULATION OF FEDERAL TAXES RELATING TO 
MOTOR VEHICLES 


Estimates of the yield of federal taxes relating to motor vehicles 
but not credited to the highway trust fund are shown in Table XIII. 


TABLE XIII—FEDERAL VEHICLE RELATED EXCISE TAXES NOT 
CREDITED TO TRUST FUND 











Apparant 
Period Oil New Parts* Total Capital Difference 
Vehicles etc. Shortage 
1959-64 5 9.8 1.2 11.5 17.5 6.0 
1965-69 5 8.1 1.1 9-7 16.9 7.2 
1970-74 6 8.9 1.2 10.7 10.3 0.4 
1975-79 9 9.8 1.3 11.8 (2.0) (13.8) 
1980-84 a 10.8 1.5 13.0 (8.0) (21.0) 
1985-89 8 12.0 1.6 14.4 (18.9) (33-3) 
1990-94 1.0 13.2 1.8 16.0 (30.3) (46.3) 
Total 4.8 72.6 9-7 87.1 (14.5) (101.6) 


* Allows for growth of only two percent a year. 


If the federal vehicle-related taxes were credited toward high- 
way costs, the financing problem remaining would be relatively 
small—the equivalent of a two-cent fuel tax for about ten years. 
This cannot be done at least until the federal budget is safely bal- 
anced. But it is of interest that the excise taxes on vehicles, parts, 
and oil may be the equivalent of a three-cent tax on fuel. 

The preceding tables will at least give a usable order of magni- 
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tude of capital requirements and revenue sources and sizes for a 
decade or more ahead. Few projections can be proved right till 
after the event. The bases for these projections are given, and any- 
one who disagrees at any point can substitute his premises and see 
what the financing problem is for the situation as he sees it. 

One thing is brought out clearly by these tables—whether 
allowance is made for increased efficiency of highway construction 
or not—the financial gap is largely one of a ten- or fifteen-year 
duration. As calculated here it is a ten-year gap, a gap resulting 
from the interruption in highway building which took place be- 
tween 1932 and 1950. Actually, highway construction did not re- 
turn to 1931 levels until 1953, and we are not even yet building at 
as high a rate relative to traffic as we built thirty years ago. The cost 
of catching up with needs, not the cost of keeping up with needs, 
is today’s problem. 


HOW TO MEET THE GAP 


There are two particularly popular theories about how to go 
about raising the necessary money to meep the gap—the cost theory 
and the benefit theory. There are many variations to each theory, 
but in general the cost theory calls for the user to pay enough to 
meet some supposedly roughly determinable cost of supplying high- 
way services. The benefit theory is even more nebulous. It calls for 
charging as many beneficiaries as possible, as much as possible up 
to some supposedly roughly determinable dollar benefit figure. 
Among the recognized beneficiaries are the general public, abut- 
ting property owners, and highway users. 

Among the difficulties in the way of the use of the cost, as dis- 
tinguished from the benefit system, is the fact that we do not know 
enough about what it costs for various types of vehicles to use the 
highway. In general it appears to cost on the average not far from 
one cent per v.m., with the cost rising with the axle load of the 
vehicle. 


The cost will vary, of course, with the price level, the character 
of the right of way, and of the structures required, and with the 
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amount and type of traffic. Rough estimates must be used until 
the Illinois road tests, and still more tests to come, give us a better 
idea of what costs actually are. 

Another difficulty in the cost approach is the fact that the cost 
of providing highways for heavy trucks is usually higher per truck 
mile traveled, than the cost of providing for automobiles. How 
much more is not yet known, except that we know it is not a con- 
stant amount. The additional cost, for instance, may be less in 
Maine than in Florida. 

The subgrade, shoulder and surfacing must be built to stand 
heavy freezing and spring thaws in Maine. The cost of handling 
frost and thaws may be much lower in most of Florida. So the 
additional cost of servicing medium and heavy sized trucks may 
be greater in Florida than in Maine. But can the federal govern- 
ment differentiate in its revenue proposals between trucks operat- 
ing in Maine and trucks operating in Florida? 

The cost theory is hard to apply. But most variations of the 
benefit theory are even more difficult for the federal government, 
at least, to handle. It is always easier to conclude that the nebulous 
general public benefits than it is to convince the Congress that a 
specific user benefits enough to pay for the service he gets. As a 
result, some federal transportation facilities tend to be paid for on 
a particular application of a benefit theory which says, in effect, 
that taxpayers as a whole benefit enough to pay, but the users do 
not benefit enough to be charged. 

The benefit theory was formerly used by private utilities such 
as railroads—it was sometimes known as charging what the traffic 
would bear. If an apple grower had no way of reaching his market 
except by a particular rail line, that rail line could charge a high 
fee for carrying his apples. There was no question but that the 
apple grower benefited from being able to sell his apples, but there 
was a question as to whether the railroad had the right to exact 
the last penny of benefit it could from the grower. The theory has 
at least been watered down in revisions of private rate-making 
practices. Some highway users obviously benefit far more than 
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others, and it would be very hard to apply a “‘what the traffic will 
bear”’ concept. 


THE TAXPAYER AS BENEFICIARY 


If we take a broad look at the benefit theory, we must agree 
that the economy as a whole cannot function without highways 
any more than it can function without railroads, electricity, tele- 
phones, sewer or water facilities, or steel plants or newspapers. But 
we do not ask the taxpayer to subsidize such necessary services. 

We have come to the conclusion that if the user of these services 
does not benefit enough from them to make it worth his while to 
use them, or if he cannot charge the purchasers of his products or 
services enough to meet the cost to him of these services, his par- 
ticular use of these services would generally be uneconomic or 
wasteful, no matter how important these services are to the econ- 
omy as a whole. We have found that the decision as to whether a 
service, such as that of a telephone exchange or a steel plant, is 
worth while for a particular purpose and user can best be made by 
requiring the purpose and user to pay the cost. We then know if 
the benefit equals or exceeds the cost. If it is worth the cost, it is paid. 

If highways are exempt from this principle, then non-economic 
use will be made of highways. If it costs one-and-a-half cents a 
mile for a particular vehicle to use the highway but that vehicle 
is charged only one-half cent a mile, traffic which might more 
economically be handled by rail or by barge, or which possibly 
would not exist if all beneficiaries together had to pay one-and-a- 
half cents a mile, may continue to use the highways at the one- 
half cent a mile charge to the user, and a one cent charge to the 
taxpayer. 


Except on toll roads, and with a few specific exceptions such as 
abutting land owners, governments have not generally been able 
to discriminate between general beneficiaries. And except for truck 
and some toll charges, governments have not been able to make 
many specific graduated user charges. So most users must pay at 
roughly the same rate. 
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Automobiles carrying workers to a defense plant or carrying 
hooligans to a robbery will use gasoline on which the same tax has 
been levied. The highway owner, the public, cannot distinguish 
between the end purpose of private trips nor find how much each 
traveler or his customer benefits from each trip. And as happened 
with railroads, he will find it difficult to tell even how each class 
of customers benefits from highway use. 


HARMONIZING COST AND BENEFIT THEORIES 


If we can accept the premise that only those highways should 
be built which will provide a service whose value to the direct bene- 
ficiary is at least equal to the cost, the benefit theory may merge 
into a cost theory. If we can escape chasing beneficiaries to the 
third and fourth generation and decide that if the first beneficiary 
cannot absorb the cost either directly or through passing it on 
through charges to his customers, the second beneficiary class, then 
the highway is not worth building, we may have a workable for- 
mula. The problem of determining the cost for different types of 
services and users is still with us, but this is more a matter of a 
physical measurement, something which can be done, at least 
roughly, if we are willing to do it. 

The use of the premise that only those highways should be built 
which can pay their own way directly (that is, which will provide 
a service whose value to the direct beneficiary is at least equal to 
the cost) puts the building of highways on a utility basis. If the 
highways will yield a profit to the direct beneficiaries, whether 
psychic or monetary, after the direct beneficiaries have paid for 
the cost, they are worth building. If they won’t, they are not worth 
building. 

This follows the logic that utilities may be provided by private 
industry or by government. There should be no distinction between 
charges levied by utilities (including most highways), owned by 
governments or owned by private corporations. A private water 
plant should charge enough to pay its way and to enable it to 
raise additional capital, when needed for expansion. The same 
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water plant if owned by a public entity, for instance, a city or a 
water district, should charge enough to meet its costs and to enable 
it to raise capital when needed for expansion. 


IMPACT ON PUBLIC FINANCE THEORY 


Highways, as essential utilities, should pay their own way too. 
This has implications for the theory of general public finance. It 
has often been held by professors of public finance that all incomes 
received by a governmental entity should be pooled. This may be 
true for functions clearly related to the governing process such as 
police, courts or general administration. It does not hold for utility 
services such as sewer, water, or highways. Business operations 
should be performed on a business basis. Payments for them should 
be earmarked to make sure that they meet the cost, and will sup- 
port the expansion of capacity as that expansion is needed. If they 
are not earmarked the government is likely to subsidize the services, 
or even unwittingly be subsidized by them. 

As the results of the Illinois and other tests become available, 
we will learn more about whether the taxpayer or other users are 
subsidizing or being subsidized by specific charges. For instance, it 
may appear that the cost of providing facilities for trucks rises more 
rapidly with the weight and speed of the truck than current financ- 
ing methods can match. In that case further development of the 
taxing methods used in New York, Ohio and a few other states, 
and an increase in diesel fuel and in truck tire taxes may be desirable. 

On the other hand, it may develop that on the average truck 
payments rise as fast or faster than the cost of providing for them. 
In this case a review of some existing taxes would be in order. The 
principle should be clear that each user-class should pay its cost. 
If any class is paying more than its costs the penalty should be 
removed. If it is paying less than it costs to service them then this 
subsidy should be removed. In general, private users should not 
ride at the expense of their competitors, the general public, or the 
personal income or the corporate profits taxpayer. 

Governments have become hydra-headed. They perform con- 
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ventional governing services. They perform general information 
services such as weather reporting, advertising functions such as 
promotion of parks, and they run utilities. The utility function at 
least should be considered a business function, stand on its own feet, 
be taxed on a par with any comparable corporation, have its own 
accounting, and be responsible for its own financing. This is quite 
different from the conventional public finance approach which 
lumps all revenues and expenditures into a general accounting 
system and does not require any service to demonstrate that it is 


performing its function so as to return a profit to the community. 


PAID FOR BEFORE THEY ARE USED? 


There have been vigorous objections to financing any part of 
the highway program through bond issues—an understandable 
governmental policy, but in general a bad business policy. Few 
large industries and practically no large public utilities expect to 
keep abreast of expanding demands through re-invested profits 
only. Most large businesses expect to borrow to expand. The ex- 
panded capacity, if adequately planned and well used, will enable 
the industry to pay off the debt incurred and make a profit. 

We do not object when the telephone companies or power com- 
panies float bond issues in order to expand their capacity. We are 
pleased at this evidence of the growth of our economy. Yet if we 
consider highways as another basic public utility we should apply 
the same criterion to them we do to other utilities. 

We cannot expect a new traffic lane or a new bridge or a new 
intersection to pay for itself while it is being built. If we spend $7 
billion this year on new highway facilities we cannot expect this 
$7 billion to return a profit until it is put to use. Much, if not most, 
of this $7 billion outlay will not be put to use until 1960. But when 
it is put to use it will pay for itself. Like any well-managed utility, 
therefore, expansion of highway facilities can be handled by debt 
financing geared to the return which the highway expansion will 
yield. 

The confusion about debt financing for highways results, in 
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large part, from the fact that our economy is a mixture of public 
and private systems and that public operations include general 
benefit operations, such as police, courts, military defense, as well 
as capital operations, such as water, sewer, streets, and highways. 
We should not borrow during the high employment period to sup- 
port police, courts, or cold war defense expenditures. But the econ- 
omy may grow faster if we borrow to support expanded investment 
in sewer, water and highway areas, as well as in telephones, power, 
steel or other basic areas. 

It is, however, understandable why many object to borrowing 
for highway expansion. Politicians and the people may not distin- 
guish between capital and ordinary budgets. If borrowing is ac- 
cepted for capital expansion it may be accepted for capital main- 
tenance. Ifit is accepted for capital maintenance it may be accepted 
for ordinary expenditures. Once the bars are down everything may 
be lost. That was certainly a defensible position when relatively 
small portions of federal or state and local budgets were for capital 
purposes. 

Cities have had to spend increasing amounts for capital purposes 
and have had to borrow. They would not have been able to serve 
their citizens had they not been able to borrow for capital purposes, 
and probably had they not been able to borrow for capital purposes 
through self-liquidating ear-marking devices. The federal govern- 
ment has moved toward a self-liquidating device in its highway 
trust fund. This fund should stand on its own feet, just as telephone 
or power bonds must be sold on the basis of the revenues to be 
generated by the facilities the bonds are financing.? 

2. The shift in the method of allocating funds for the interstate highway program to 
the states is causing some confusion. This is germane to the problem of finance in that it 
means lower allocations for about twenty-three states and higher allocations for the 
remainder, and the District of Columbia. States whose highway departments were 
relatively pessimistic about thier growth requirements, such as Colorado, Delaware, 
New York, North Carolina, will receive less money under the new system in fiscal *60 
than they got in fiscal ’59. States whose highway departments are aggressive and better 
prepared, such as California, Maryland, New Jersey, Ohio, Oregon, Virginia, will receive 
more money. The current method of allocation favors the optimistic, aggressive, well 


prepared state highway department. Because the new highways built by these depart- 
ments will generate big increases in traffic, events will justify these departments. They 
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PROPERTY OWNERS WHO BENEFIT FROM HIGHWAYS 


We have been discussing thus far benefits to those who use high- 
ways, or goods moved on highways. A second direct beneficiary of 
highways is the property owner. It is more difficult to apply a cost 
theory to this beneficiary class. This class offers an opening into 
which local governments can move more readily than the federal 
government. However, the highway act permits excess condemna- 
tion. If a right of way needs a thousand-foot strip and if the new 
highway will radically benefit abutting property owners it is pos- 
sible to condemn a strip more than a quarter-of-a-mile wide and 
pay the value of the land as it was before the highway was built. 
Then the excess land can be sold at its new value. In some local 
communities benefit assessments can be levied. 

In general, governments building streets and highways have 
not been able to take advantage of the values which their highway 
building has created. They have all too often widened or improved 
existing routes and paid for the land taken at the value created by 
the highway which was built at public expense. The improved or 
widened highway has thereupon raised the value of the land left 
adjoining it. The result may have been that owners have gained a 
high price by the sale of land whose value was created by the high- 


will continue to get larger allocations. The more pessimistic, the more poorly prepared 
state departments will build fewer roads, which because of their lower capacity will 
permit only a low rate of growth in traffic. So events wili justify these less aggressive 
departments too. 

Events, therefore, need not reveal that some states were optimistic and some pessimistic 
because traffic growth will largely match highway construction. The new financing system, 
therefore, will work to the advantage of well prepared states. In so doing it may create 
financial problems not revealed by the general tables at the beginning of this analysis, 
because these states will have to raise more money under the new set-up than they had to 
raise under the old. This will add to their troubles and, of course, there may be potential 
repercussions as some governors and Congressmen discover their states are receiving less 
money, rather than more, both absolutely and relatively, as time passes. It is possible 
that this may result in a re-invigoration of some of the less aggressive states. But as the more 
optimistic states will be able to justify their expenditures, it may be difficult to reduce their 
allocations. The less optimistic states may have to fight to increase the program as a whole 
if they are to maintain their past rate of operations, let alone get more funds. This may be 
one of the factors that will raise highway expenditures above the official estimates of the 


Bureau of Public Roads. 
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way only to find the land left had a still higher value because of the 
still better highway. 

Those paying for the highways have paid twice for the benefits 
they created. Thirty odd years ago it was a common practice to 
recoup some of these values. This practice should be re-examined. 
It yields relatively little revenue to highway funds today. (See Table 
III). It might be particularly important in helping finance routes 
into the centers of metropolitan areas. Such routes can mean the 
difference between progress and decay in any metropolitan area. 
This fact is being recognized by downtown business people and 
should make it easier to create special benefit districts to help 
finance urban sections of highways. 


OTHER BENEFICIARIES 


The third direct beneficiary class includes the driver and the 
traveler. It has been customary for highway builders to allow private 
initiative to reap the profit from servicing travelers. Only in toll 
roads has a modest effort been made to collect a share of the benefits 
made possible by the road, to help pay the cost of the road. Service 
centers should be developed at suitable distances and at intersec- 
tions on the new highways. These centers should provide all services 
that travelers need, including a wide choice of gas and oils and the 
other commodities and services, including motels. 

A stop in which the truck or passenger driver can get only one 
kind of gas or one kind of ice cream and maybe no decent bed, is 
not the sort of stop that supports the highway. The new highways, 
therefore, should lease sites or possibly amply designed facilities. 
This would add to the attractiveness of the road and to the income. 

The financial gap between revenues and income under existing 
law appears likely to be with us for some ten years. But highways 
cannot be built on faith; they need the cash now. 

Increased reliance on the part of state and local governments 
on benefit taxes on property owners (See Table III), a borrowing by 
state and local governments of approximately $25 billion over a 
ten-year period (See Table XII), a small increase in registration and 
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miscellaneous fees (See Table III), and an increase in the fuel tax 
of about one cent to one-and-a-half cents (See Table XI) together 
would enable state and local governments to meet their share, 
under current allocations of responsibility. 

This formula can be altered in many ways. Fees could be in- 
creased sharply, borrowing could be increased more, fuel taxes 
could be increased more, or less. The tables suggest what modifica- 
tions might be possible. 

The federal government, on the other hand, may have a less 
urgent problem. An allocation of some of the excise taxes not 
credited to the highway trust fund (See Table XIII), asmall amount 
of borrowing (See Table XII), or both, would meet the federal 
responsibility. 

The omission of additional fuel taxes from the list of possible 
sources of federal highway revenue is deliberate. Fuel taxes are 
earned by communities in direct relation to current highway use. 

hey can be used to meet immediate local needs more readily than 
can excise taxes, for instance, which tend to go to meet long range 
needs. Fuel excises would seem to be a revenue source which should 
be used as sparingly as possible by the federal government. As the 
federal budget moves into the black, which it may well do by 1960 
or 1961, the federal government might meet more and more of its 
highway responsibilities through vehicle-related excise taxes, and 
release more and more of the fuel taxes to the states. 








Influencing Adult Drivers’ Behavior 


JOHN J. HALL 


Mr. Hall, a national leader in the traffic safety movement, has, for thirty years, 
been active in the field. In 1927, he pioneered the “‘Save a Life’? campaign, 
calling for state-wide periodic inspection of motor vehicles. In 1931, he assisted 
the U.S. Bureau of Public Roads in establishing the American Association of 
Motor Vehicle Administrators and was elected its only honorary member for 
his services. Mr. Hall is Manager of the Highway Traffic Department and 
Director of the Esso Safety Foundation for the Esso Standard Oil Company. 
In October, 1957, Mr. Hall’s contributions to the safety movement were given 
national recognition. The American Museum of Safety presented to him the 
Arthur Williams Memorial Award for distinguished contributions to the 
traffic safety movement. 


NE of our country’s great social problems is the accident-pro- 
ducing behavior of millions of drivers and pedestrians. The 
rapidly increasing number of vehicles choking city streets and flood- 
ing highways makes the problem more acute. Hundreds of thousands 
of deaths, disabling injuries, and economic losses running annually 
into billions of dollars are too great a price for increased mobility. 

This is not an assuring self-portrait of a prosperous and resource- 
ful nation that boasts the greatest highway transportation system 
in the world. Even less assuring is that many of our citizens seem 
content to “leave the problem to Charlie.’”” However, many Amer- 
icans, realizing their responsibility as citizens, are doing something 
about it. There is sufficient evidence that the “‘something”’ is pro- 
ducing desirable results, for accident death rates for the last decade 
show a decreasing trend. 

It is difficult to credit any one organization for a reduction in 
fatalities or conclusively show that a particular safety activity is 
responsible. The attack covers a wide front of activity involving 
persons and organizations representing many segments of our dem- 
ocratic society. 

There is a great difference between the attack on preventable 
diseases carried on by public health and medical authorities, and 
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the attack on accidents. No anti-toxins can be given to drivers to 
prevent accidents. Medical science has won decisive battles over 
many of the diseases that were scourges two decades ago, but the 
battle against preventable accidents is far from being won. We 
know that nearly nine out of ten traffic accidents are caused by 
errors of judgment, improper attitudes, lack of skill and other faults, 
not always faults of the highway, the car or the laws. Our major 
efforts should be directed toward improving the behavior of drivers 
and pedestrians. 

Some measures have been effective in influencing behavior. 
The first of these is a strong enforcement program including the 
work of local and state police and that of traffic court judges and 
prosecutors. Motorists who have a respect for the police and the 
courts will be less likely to violate laws and regulations. Improved 
activities in motor vehicle departments—stricter drivers’ license 
regulations, a point system, the intelligent use of revocation and 
suspension of licenses—all will have beneficial effects. For example, 
the fear of losing one’s license is a powerful deterrent to traffic 
violations. 

One can make a strong case for the effects of improved traffic- 
engineering techniques on driving behavior. Engineering construc- 
tion that channelizes the movements of motor vehicles aids drivers 
in avoiding trouble. Signs, signals and markings help to control 
traffic. Painted cross-walks tend to influence pedestrians to cross 
streets safely. Lane markings tend to keep drivers from weaving. 

Undoubtedly the strongest influence on behavior in the long 
pull is education. Many younger drivers have the advantage of a 
training course in public or private high schools. In the last ten 
years, nearly eight million students have completed such courses. 
At least for the first three years after the young drivers receive li- 
censes, their accident and violations record is better than that of 
untrained drivers. 

Drivers who have good practices and attitudes are only rarely 
found in traffic courts. Trained commercial fleet operators have far 
fewer accidents and violations than drivers of passenger cars. The 
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big problem is how to reach the great army of adult offenders 
through education. Better commercial driving schools would help, 
as would courses for adults offered by the public schools and col- 
leges. Some would be reached in schools for traffic violators, but 
progress in getting such schools under way has been slow. 

For the most part, we are going to have to depend on informal 
education through various media—all forms of communication 
reaching the public. There is little evidence of the value of each of 
these, but they are the only ways to reach the majority of adults. 
The continued use of these media can be justified on the basis of 
their usefulness in influencing the behavior of people in fields other 
than safety. 

While street and highway traffic programs are primarily the 
responsibility of public officials, citizens’ organizations are needed 
to develop favorable public opinion for intelligent solutions to traf- 
fic problems. Such a method of tackling community problems re- 
quires the co-operation and participation of business and industry. 

What are the objectives of business organizations in supporting 
traffic-safety activities? By far the most important stake for all of 
us is the saving of lives and the prevention of human misery. A 
secondary objective is economic in nature. All of us share in the 
cost of accidents—our entire economy is affected. 

Business and industrial leaders have proved extremely effective 
in the organization and management of public support activities. 
Furthermore, the financial backing from business organizations is 
essential to the success of the traffic-safety movement in this country. 

A persistent fallacy is that industries most directly related to 
the traffic problem can and should shoulder the burden of provid- 
ing for its solution. Every industry has a stake in the prevention of 
traffic accidents—not only those involving employees and their 
families, but the larger stake involving the safety of the general 
public. Industrial and business organizations might well set aside 
a percentage of their budget for the support of official traffic-safety 
programs. 

The following account of the Esso Safety Foundation program 
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is an example of a businessman’s approach to the traffic problem. 
The foundation activities are pin-pointed where the need is greatest 
in improving the behavior of adult and teen-age drivers. It was 
organized in 1954, largely through the influence of Eugene Holman, 
Chairman of the Board of Directors of Standard Oil Company 
(New Jersey). He was a member of the committee called to Wash- 
ington by President Eisenhower to project plans for the highway 
safety action program. With other business leaders, he recognized 
the responsibility of industries in marshalling support behind this 
nationwide program. 

The foundation’s activities were designed to carry out the rec- 
ommendations of the President’s committee on traffic safety. A plan 
was developed and approved, indicating how “business organi- 
zations, educational institutions, constituted public officials and 
public and private traffic-safety organizations should co-operate to 
achieve a maximum impact upon the traffic problem.” The plan 
is organized around the following main activities: 


1. Providing grants-in-aid for the training of high school and college 
driver-education teachers, judges and prosecutors, police officers, traffic 
engineers and state traffic co-ordinators. 

2. Preparing and distributing educational material. 

3. Providing grants-in-aid to national organizations, active in the area 
of accident prevention. 

4. Encouraging employees and the general public to support com- 
munity and state traffic-safety activities. 

5. Providing grants to stimulate needed research. 

6. Aiding in the dissemination of information regarding the national 
interstate highway construction program of the federal and state govern- 
ments. 


Many of these activities are carried on in co-operation with 
national agencies. 


TRAINING FOR ADULT DRIVERS 


Driver Education Courses: An important emphasis in the program 
is on the preparation of college and high school teachers of driver 
education. During the last four years, the foundation has provided 
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scholarship grants to 870 high school and college teachers. Driver 
education courses have been organized in many colleges, under 
the supervision of the New York University Center for Safety Edu- 
cation. 

The foundation program is a part of the national effort in driver 
education which, during the last school year, provided training for 
1,100,000 students in nearly 12,000 high schools. 

The adult courses in public and private schools are rapidly in- 
creasing. It is estimtaed that in the United States there were more 
than 2,000 schools offering adult courses during the last school 
year. These are shorter than high school courses and are offered 
in the evenings and on Saturdays. 

Traffic Violators’ Schools: How much do fines change the behav- 
ior and the practices of traffic offenders? Undoubtedly, they have 
some value. But in recent years there has been a growing movement 
in setting up schools for violators, offering short courses, from six 
to eight hours, held in the evening. They are usually organized 
under the traffic court magistrate, with instruction given by both 
teachers and enforcement officers, although thirty-three such schools 
have been established by the state motor vehicle department in 
North Carolina. 

The foundation is encouraging the organization of such schools, 
both through the judges’ and prosecutors’ seminars and high school 
and college courses. A research study is currently being conducted 
on the development of a program for these schools. 

Student-Parent Co-operation: More than 150,000 copies of the foun- 
dation publication You and Your Driving were ordered by high schools 
and colleges. These are used as a part of the training courses for 
high school students. ‘These booklets are taken home by students, 
read by parents, and returned to the school to complete the student- 
parent co-operative plan. In addition, they are used by many traffic 
violators’ schools. The Army, Navy, Air Force and Marine Corps 
have also published an edition of 200,000 copies used in the driver 
training courses in the armed forces. Seven of the tests appearing 
in the publication were recently syndicated and published as a 
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weekly series in most of the Hearst newspapers across the country. 

Trained Traffic Engineers: Traffic engineering is a relatively new 
professional field. Consequently post-war demands for such services 
created a shortage of adequately trained traffic engineers through- 
out the country. The result has been that traffic engineering activ- 
ities in most communities have not kept pace with the tremendous 
increase in traffic and its attendant problems. The need was never 
greater for properly trained traffic engineers functioning on the 
local level. 

More than 1,200 traffic engineers or engineers with knowledge 
of traffic engineering techniques could be placed immediately in 
jobs. Furthermore, the demand is growing and already exceeds the 
current rate at which qualified men are being recruited into the 
traffic engineering profession. 

In an attempt to help overcome this shortage, the foundation 
makes available fellowships to graduate engineers for advanced 
work in traffic engineering. It prefers that fellowships go to em- 
ployees of municipal or state governments who are planning to 
return to their jobs, or applicants who are interested in municipal 
or state positions. 

Efficient Traffic Courts: The importance of the role of the traffic 
court in traffic safety cannot be over-emphasized. Traffic court 
judges and prosecutors can bring immeasurable weight to bear in 
education for public safety. Competent technical training for those 
having official court duties is a must in an effective program of 
enforcement and accident prevention through corrective penali- 
zation. According to the director of the traffic court program of 
the American Bar Association, “Aside from its key role in a com- 
munity traffic-safety program, the traffic court has another and 
possibly greater part. The only first-hand experience most Ameri- 
cans have with our judicial system is through the traffic court. By 
fair, impartial handling of traffic cases, the court can become a 
bulwark of our democratic system—or it can sow the seeds of cyni- 
cism and discontent by following the doctrine of special privilege. 
The continuing seriousness of the traffic-accident and congestion 
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problem points up the need for improved court handling of traffic 
violators.” 

The foundation, in co-operation with the traffic court program 
of the American Bar Association, makes available grant-in-aid 
awards for court personnel to attend traffic court conferences pre- 
sented at three law schools under the direction of the bar association. 
This program of training court personnel seeks to improve their 
specialized skills in the administration of traffic law and to create 
an effective deterrent to violators and would-be traffic offenders. 

Improved Enforcement: In 1955, the foundation began making 
grants-in-aid for the purpose of training key traffic personnel from 
city police departments. Thus far, 215 police officers have attended 
a two-week course presented under the aid of this grant. Officers 
attending these courses learn how the amount and kind of informa- 
tion gathered at accident scenes can be improved through super- 
vision and training, procedures of scientific investigation, and 
questioning of principals and witnesses. 

Four years ago we realized there was need for greater co-ordina- 
tion of the enforcement effort if motorists were to be impressed with 
the need for better observance of traffic laws. There can be no ques- 
tion that the training helps the individual officer concerned as well 
as the department he represents. Men return to their jobs with a 
better knowledge of traffic supervisory work and pass this know- 
how on to their fellow officers. 


GENERAL TRAFFIC SAFETY EDUCATION 


It would be a mistake, however, to feel that this type of formal 
program undertaken by the foundation is the only means whereby 
a company can make a contribution to traffic safety. Most com- 
panies, large or small, are organized to utilize the work already 
being done by their advertising, public relations, employee rela- 
tions, engineering research, medical and other departments. After 
all, employee safety and well-being are prime responsibilities for 
any management, and more and more this is viewed as an off-the- 
job as well as an on-the-job proposition. 
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Articles in company publications and on bulletin boards carry 
the safety message to employees and their families. Many com- 
panies have organized safety programs for all drivers of company 
vehicles. Company medical programs, by and large, are not only 
concerned with whether a man is fit to do his job but are also in- 
tricately bound up in promoting safe practices in and out of the 
plant. 

More ambitious programs to get the safety message across to 
the public have taken the form of outdoor poster advertising, radio 
and television programs, safety slogans added to regular advertis- 
ing messages, direct mail pieces, specially produced booklets and 
films, press releases and speeches on the subject of safety. 

These are encouraging signs of a more aggressive approach to 
the problem of educating the public in matters of highway and 
traffic safety. Even these efforts, however, can be very definitely 
augmented and definitely strengthened in order to achieve the 
greatest result. 


CO-OPERATION WITH NATIONAL AGENCIES 


The foundation is firmly convinced that the attack on traffic 
accidents cannot be successful unless it is co-ordinated. The action 
program of the President’s committee provides the plan of the 
attack around which other organizations muster their forces. For 
this reason, the foundation provides financial support to a number 
of leading organizations in the field. 

Encouraging Community Safety Activities: We are well aware of the 
fact that the place to attack accidents is where they are occurring — 
in cities and towns and in rural areas. Traffic safety must get down 
to the grass roots. In view of this, the foundation is active in pro- 
moting community safety in two ways: first, through the support 
of national agencies that are organizing local safety committees and 
councils and improving the training of local officials, and second, 
by encouraging our employees to participate in local movements, 
in some instances becoming the organizing force behind such ac- 
tivities. 
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Members of the American Association of Motor Vehicle Ad- 
ministrators have felt for some time that one of the best methods 
of organizing a driver-improvement program is through a point 
system. Two years ago, the foundation provided a grant to this 
association and the Institute of Government at the University of 
North Carolina for the purpose of making a national study of point 
systems and suggesting recommendations for including such sys- 
tems in the various states. This research carried on under the direc- 
tion of a committee of the administrators has proved to be one of 
the most valuable contributions of this type that has been made. 


RESEARCH ON THE POINT SYSTEM 


Ten years ago, but one state had a point system. Since that time 
the number has been steadily increasing until now there are twenty- 
seven systems in use in the United States and Canada, and legisla- 
tion is pending in other states. According to the recommendations 
of this study: ““The discretionary authority to suspend or revoke a 
citizen’s privilege to operate a motor vehicle... is one of the 
most potent and significant authorities granted to any public ad- 
ministrator. . . . Over the past few years, several systems have been 
developed for the purpose of aiding the administrators of these plans. 
The point system appears to approach the problem of identifying 
and controlling problem drivers in the most objective manner to 
date.” 

This article was written with the hopeful intention of providing 
a stimulus and a plan of action for larger numbers of business or- 
ganizations to join the front line of defense against traffic accidents. 
If business and industry are to tackle the major problem of influ- 
encing the behavior of millions of incompetent drivers, the interest 
and support of top management is essential. There is a worth-while 
return from the investment in traffic-accident prevention. 

Some of the benefits are intangibles that one cannot measure 
accurately. 


Business leaders in America have earned a reputation for cour- 
age and resourcefulness. Such characteristics were never more im- 
portant than at present. 
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The complexity of the problem is a sizeable challenge but we 
cannot permit ourselves to become immobilized through fear. Our 
resources must be put to work no matter how little or how large the 
beginning effort may be. The important thing is that we engage in 
traffic-accident prevention activities now and that we do so with 
the courage of our convictions. We can and will solve the problem. 








Transportation a Builder of Cities 


JOHN G. B. HUTCHINS 


Professor Hutchins, Ph.D.. Harvard, has been Professor of Business History 
and Transportation in the Graduate School of Business and Public Admin- 
istration at Cornell University since 1948. During the war, he was with the 
U.S. War Shipping Administration in Washington, serving as Assistant 
Director, and then as Director of the Russian Division, concerned with the 
Soviet Lend Lease program. He is author of the book, “‘ The American Mari- 
time Industries and Public Policy, 1789-1914,” Harvard University Press, 
1941. 


HE role of transportation as a builder of cities is a large topic. 
In the time available we can best deal with it from the histor- 
ical and conceptual points of view.’ 

First, what is the city? In simplest terms it is a densely settled 
area having numerous economic functions of a nonagricultural na- 
ture. It also has a distinctive corporate form of government. When 
there are several of these in a built-up area it may be called a 
metropolis. From the historical point of view the modern city is a 
unique phenomenon—the creation of recent developments in trans- 
portation. It may continue to evolve into something quite different. 

In discussing the influence of transportation we must distinguish 
between that which is external, and that which is internal. The first 
refers to the long lines of transportation that reach out from the 
city to the nation and the world, and make it possible for the city 
to conduct its nodal functions. The second serves the needs of the 
persons who perform the nodal functions. It follows that the for- 
mer is an active force, whereas the latter is passive. 

We must also consider transportation of persons and papers as 
a means of communication, that is, of doing business. One of the 
city’s most important historic roles has been the provision of focal 
points for the conduct of business, private and public. The progress 


1. Paper read at the Second Annual Spring Conference, Organization of Cornell 
Planners, Cornell University, Ithaca, N.Y., March 20-21, 1959. 
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of wire communications and of motor and air transport raises the 
question, however, as to whether or not the downtown section of 
the city will continue to be the place of transactions. 

Historically, densely agglomerated areas have served to perform 
one or more of some eight economic functions. In the last two cen- 
turies the trend has been toward intensifying the importance of 
nodes, but recently, strong trends in the opposite direction have 
been observable. It is important to inquire into the extent to which 
these functions must be conducted in urban areas, or even in par- 
ticular cities. 

First, for centuries cities have served as nodes for inter-regional 
trade. General merchants, wholesalers, agents, commission men, 
and others have met and done business in markets or market dis- 
tricts. Goods have been warehoused. Good freight and passenger 
transportation on the long hauls has been essential. Certain mar- 
kets have become traditional. Yet it is conceivable that it no longer 
is as necessary as before to do business face to face in congested 
areas. 


PRESENT PATTERN 


The second function is the local distribution of products of in- 
dustry and agriculture. Close regulation of food markets and of 
guild activities was a feature of colorful mediaeval town life. But 
in this respect also, changing technology and location of population 
are shifting this activity from the city proper to the neighborhoods. 

Third, cities have served as foci of transportation routes, that 
is, as points of interchange between carriers. At present the pattern 
is essentially one created by railroad and maritime transport of the 
last hundred years. It is a pattern of densely grooved traffic and 
major nodes. But motor transport and air transport—and especially 
the automobile—are tending to create more diffuse nodal systems. 

A fourth function is to provide the nation’s financial mechanism. 
The financial district is a common feature of many cities. Proximity 
to financial markets and institutions is a necessity for the firms in- 
volved. Yet there is no geographical necessity for our agglomera- 
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tions of this type, whereas good communication is clearly essential. 

A fifth function is manufacturing, formerly the core of many 
cities. Regional power supply, motor transport, and new types of 
plant layout are, however, forcing this function out onto the pe- 
riphery, if not into the country. 

Sixth, cities serve as centers of communication, and therefore 
of economic and political intelligence. Many activities dependent 
on good intelligence have been drawn to cities as if by a magnet. 
Yet once again, new methods of transportation, and above all of 
communication, are diminishing the importance of the old type of 
central location. 

A seventh function, and one which fills many great office 
structures, is the administration of private and public affairs. The 
essential requirements for an administrative center are a place to 
centralize major officers so that they may have personal contact 
with one another, good communications with operating elements, 
and ease of personal movement to both operating facilities and 
points of business interest. Historically, the great nodal points of 
transportation, particularly New York, have served this purpose 
well. But again, technological change may serve to move some of 
this activity to other locations—perhaps to airport areas. 

The final function of the city is the housing of many auxiliary 
activities—accounting, legal practice, and consulting. Few cities 
actually serve all of these eight functions. 

It should be clear that from the locational point of view these 
functions are becoming extremely mobile. Those largely controlled 
by terrain, such as harbor activity, are of course most firmly fixed. 
The world is full of old nodal points now reduced in large measure 
to museum places, such as Venice, Bruges, and Salem. A diminution 
of the attractive power of many of the present great nodal points 
seems quite possible. 


FOUR TYPES OF CITIES 


To obtain historical perspective, let us contrast four types of 
cities. The first is that of mediaeval and early modern times, from 
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about 1300 to the eve of the Industrial Revolution about 1750. 
This city had its origin in the long struggle of the traders and arti- 
sans to free themselves from seigneurial authority. Rights to do 
business, own property, keep profits, and govern themselves were 
fought for vigorously. Hence business had to be done in the city, 
and it was walled for defense reasons. 

Characteristic was the market place, where trade was con- 
ducted daily or on given days. In the larger centers, specialized 
market areas developed. Among these was the bourse or money 
market, which originally took its name from the much-used coffee 
house of the Van der Beurse family in Bruges. The mediaeval city 
did not need internal transport because of its small area; external 
transport was erratic, dangerous, and high-priced. Hinterland radii 
were accordingly small. 

Because of the high cost of moving foods relative to manufac- 
turing, city agglomerations tended to be in regions of high food 
production. The trading pattern in inter-city trade was essentially 
irregular and speculative. Private intelligence was important. Risks 
were spread by a variety of partnerships and joint ventures. Thus 
in this age we find a great array of relatively small nodes, each 
with its food supply area, each separating itself from the feudal 
world with a wall, and each defensive and mercantilistic in outlook. 

The city of the Industrial Revolution presents a different aspect. 
Because of the rise of national governments the defensive aspects 
have become less important. The dimunition of feudal power has 
largely removed the burdens of servitude on the agricultural pop- 
ulation. In Europe, coal and in America water power have become 
important localizing factors. The development of world-wide mari- 
time trade on some considerable scale has enhanced the importance 
of seaports as nodes. Cities are larger in size, and have much con- 
tinuous wholesale and retail trade. The external lines of transpor- 
tation have come to be dominated by larger and more capable 
sailing ships, canals, turnpikes, and flatboats on rivers, but trans- 
portation is still private and contract rather than of the common 
carrier type. Little internal transport is essential. The pattern is 
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still one of dispersed small centers, a low level of agglomeration, 
and low traffic densities. Such was the pattern in Europe and 
America from about 1750 to 1830. 


EXTENDING THE HINTERLANDS 


The railway age, which may be dated from about 1830 to about 
1930, is rightly regarded as one of major change, and nowhere more 
than in the shape of cities. In North America, rivalries among sea- 
ports and river ports for access to the hinterland had long been 
high, and the railway greatly spurred them on. The first effect was 
to greatly extend the hinterlands of older centers, and the second 
was to create new nodes at important interchange centers. The 
railroad has high economies of dense use, and hence under the spur 
of competition many rates were cut drastically, thus further build- 
ing up nodes. 

Access to connecting traffic, which could be had at railroad 
junctions, also powerfully worked to build up such nodes. Accord- 
ingly a new pattern of inter-regional trade arose based on long 
hauls over the major trunk lines. The leading eastern port centers, 
and the great western railroad centers, among them Chicago, St. 
Louis, Memphis, Omaha, Kansas City, Denver, and Salt Lake 
City, rose in significance. The smaller nodes, most of them in the 
east, slipped back. ‘Thus the modern city is the creation of the rail- 
road and to some extent also of the ocean steamship. 

Because of the very great expansion of these particular nodes, 
the city of this period also developed a substantial internal trans- 
portation system. Although consisting originally of diffuse horse- 
car systems, these soon came to be based on electric rapid transit 
and on commuting service over the steam railroads. Once again 
the centralizing force of the railroad came to the fore. Predomi- 
nantly the entire system came to center in a downtown area of 
limited extent within which wholesale trading, retailing, finance, 
administration, communication activities, and many auxiliary 
functions were conducted. The internal transport system was to 
be unchallenged by other types of service. It was profitable, and 
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it created both the enormous downtown nodes and the suburban 
residential areas. But from the historical point of view this devel- 
opment is out of line with the long-term trend. 

The last of our cities is that of the motor age, dating from about 
1930. Indeed, one can hardly over-emphasize the importance of 
the motor vehicle—automobile, bus, and truck—and of the air- 
plane as revolutionary forces. Both types of carriers have restored 
the flexibility of movement characteristic of earlier periods—the 
motor vehicle in both external and internal transport, and the air- 
plane in the external only. Since both are highly suitable for pri- 
vate operation, and especially the motor vehicle, they have brought 
back into transport a strong emphasis on cost-of-service pricing, in 
contrast to value-of-service pricing, characteristic of the railway 
age. The motor carrier is a dispersive force of major importance. 


ADEQUATE DENSITY NEEDED 


The railroad functions most economically in the hauling of 
persons and goods in large trains over densely traveled lines; that 
is, between major nodes, whereas the motor carrier functions best 
in dispersed traffic where density is not too high. Air service has 
created new nodal centers. Furthermore, the motor carrier is seri- 
ously threatening the domination of the common carrier. There 
remains a bright future for the railroad in inter-city passenger and 
freight service where adequate density is available, and similarly 
in certain segments of the internal transit system. But it is no longer 
the only agency. 

One might therefore expect a movement toward the nodal 
structure and agglomeration pattern characteristic of the pre-rail- 
way era, and consequently the diminution of the importance of 
the system, of external and internal transport which was built up 
in the railway period. It is no longer essential to trade face to face 
in a traditional, congested market. Administrative functions can 
be conducted at out-of-town locations, and perhaps very well near 
airports. The downtown shopping area is being challenged by out- 
of-town retail centers. Intelligence of all kinds can be secured 








542 TRAFFIC QUARTERLY 


quickly and easily almost anywhere in a settled region by radio, 
television, telephone, and fast mail. Manufacturing is moving into 
new industrial parks along railways and major motor routes. 

The importance of cities as interchange points is diminished 
by through-motor service. Even in ocean shipping the develop- 
ment of the use of containers and motor carrier trailers threatens 
to disturb the traditional cargo-handling functions and to shift 
ship activity to out-of-town areas accessible to important highways. 
Local rail service may well disappear in favor of motor roads and 
parkways. Some disagreeable waterfront activities may diminish. 
Motor transport and air transport are already the premium serv- 
ices. Thus the makings of a new pattern, far different from that of 
the railway age, are clearly visible. 

To conclude, the transportation requirements of the city are 
rapidly changing. The demand for more facilities for dispersed 
traffic movement will continue. The downtown area will less and 
less be a major objective of movement, and hence the older rail 
systems may lose volume. Functional activities may quite easily 
disperse much more than they have done so far. Airports may be- 
come significant centers for business office and hotel activity. Nodal 
activity will become much less concentrated, and there will be 
more nodes. Most important, there may well be much less piling 
of one type of node on top of another. 


FRAMEWORK FOR PLANNING 


It is now appropriate to discuss the problem of the internal 
transportation of the city from the points of view of users, carriers, 
and public policy makers. Foremost in all discussion of this question 
is, of course, the competition between private automobiles and 
common carriers. It is often said that in each of our cities thousands 
of people are stupid to drive. This hardly seems reasonable. The 
reasons for this phenomenon must rather be sought in the changing 
structure of our cities and regions and the relative advantages of 
the available alternatives. 

When common carrier service, whether rapid transit, steam, 
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or street car, was unchallenged, people had no alternative but to 
use it. This is no longer so. To enable common carrier transporta- 
tion of passengers to compete with private transport four conditions 
must be met. First, the rate must be right. This means that it must 
be attractive relative to other prices or costs, and also relative to 
any service disadvantages. In general the blanket fare systems of 
many carriers make short hauls, on which the system makes money, 
unattractive, and underprices the longer hauls. 

Second, the schedule must be right. The patron’s time is valuable. 
Infrequent and inconvenient schedules are effective deterrents. 
Third, equipment must be suitable and attractive. Fourth, the 
route must be reasonably direct. To build up urban common car- 
rier service these requirements must be met. 

Schematically we can distinguish three types of service accord- 
ing to quality. Primary service is that which is nonstop and direct 
in one vehicle. Much private driving is of this type. Secondary 
service is through, multi-stop operation. Tertiary service is that 
which is slow, indirect, and involves one or more changes. The 
difficulty faced by urban transit today is that much of it is of the 
secondary or tertiary variety, whereas the auto gives mainly primary 
service, except where parking problems and congestion prevent it. 
Existing rail lines were designed mainly to serve the old downtown 
core, and give fairly good service in that direction, but as we have 
seen, the functional activities of cities are becoming dispersed. 
Hence the proportion of travelers who can regard the rapid transit 
system as primary service is probably diminishing. 

The rail part of the city system thus has severe problems. From 
the cost point of view it is clear that the railroad is by far the most 
economical and convenient way of moving persons or goods in vol- 
ume. On the other hand it is the most costly for light-density, dis- 
persed traffic. Yet much rail service now involves indirect routing 
and interchanges. It therefore is often inferior from the customer 
point of view, especially if he can find parking space. As rapid 
transit loses volume it becomes costly, and this is the origin of the 
deficit problem in main-line commuting and city transit operation. 
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The building of ever more super motor roads further increases 
the advantage of driving. The Transportation Act of 1958, the 
Smathers-Harris bill, has given the Interstate Commerce Commis- 
sion increased authority over intrastate rates and abandonments 
of service. Indeed it is clear that deficits on commuting service, 
and often also on long haul passenger service, seriously threaten 
the solvency of many of the weaker railroads. State commissions 
may be criticized for having held down rates to uneconomic levels 
too long, hoping that other traffic would pay the bill. Hence neither 
funds nor incentives have been present for the reorganization of 
the rail service. Each reduction in service and fare rise has increased 
the attractiveness of driving, yet in the absence of a massive reor- 
ganization of the operation the opposite policy could only have 
led to disaster. 


PASSENGER SERVICE DEFICITS 


It is now clear that the internal commuting operation of the 
city must be separated from the long haul service. Probably it must 
be subsidized by local or state government. Large capital invest- 
ments may well be required unless the automobile is to take over 
completely. The cheapest way to develop the operation would prob- 
ably be through tax-exempt bonds. In this way some tax equality 
would be secured between motorways and rail service. Any transit 
authority should certainly be as wide as the metropolitan area. A 
major objective of such an authority should be to give the right 
fare, right schedule, right equipment, and right route. 

In particular, the authority might well want to try to develop 
more primary service by avoiding the massive interchange opera- 
tion which occurs daily at our great railroad stations. It might 
want to develop a more diffuse pattern of service with the objective 
of getting people where they want to go by more direct routes. It 
might want to revise the fare structure. And finally it might want 
to promote interchange from motor cars to rapid transit at outly- 
ing centers rather than in downtown areas. 

More specifically, there is much to be said for public ownership 
































TRANSPORTATION A BUILDER OF CITIES 545 


of the major railroad terminals and their approach trackage if for 
no other reason than to put them on a par with the tax free facilities 
built with tax exempt securities used by other types of transport. 
There is also much to be said for operation of commuting service 
on out-of-town trackage under contract with main-line railroads. 
But wherever possible, service could be improved by connecting 
such operations to the city transit system, thus giving primary serv- 
ice over a wider area. 

The great terminals could then concentrate on the long-haul 
passenger service. But on the outskirts, that vast area of dispersed 
traffic, it seems clear that except for occasional bus service the motor 
car will reign supreme. A further development of new type nodes 
in outlying areas can only accentuate the shift from common car- 
riers to private cars. Such a development may not be entirely bad 
in the American scheme of things. But we should do all that is 
possible to enable common carrier service to achieve its full poten- 
tial in terms of both economy and volume. 








Accidents on Oklahoma Turnpikes 


W. D. HOBACK 


Mr. Hoback has been Chief Engineer for the Oklahoma Turnpike Authority 
since January 1951. Previously he served the Oklahoma Department of High- 
ways in various capacities for fifteen years. In 1955, he became also Manager 
of the OTA—an additional responsibility he still holds. He is a member of 
the Board of Directors of the American Bridge, Tunnel, and Turnpike As- 
sociation, and Chairman of the Committee on Toll Roads of the association. 


HEN Oklahoma’s first Turnpike, the Turner Turnpike, be- 

tween Oklahoma City and Tulsa, was opened on May 16, 
1953, the Oklahoma Turnpike Authority, realizing the value and 
importance of accident analysis as well as accident investigation, 
arranged with the highway patrol to furnish to the turnpike head- 
quarters a copy of troopers’ accident reports on all turnpike acci- 
dents. Reports are forwarded to the staff attorney for analysis and 
recording, and since a written report is made by the highway patrol 
on each turnpike accident, a thorough analysis can be made. 

In addition to analyzing the reports in connection with possi- 
bility of damage suits against the Authority, the reports are ana- 
lyzed on the basis of the accident situation, recurrence of similar 
type accidents, and any other elements significant to a determina- 
tion of basic causes of recurrent accidents on the turnpike, and 
steps that may be taken to prevent them. The adjacent summary 
of accidents by cause on the Oklahoma turnpikes from May 16, 
1953 through December 31, 1958 includes not only those on the 
Turner Turnpike but those occurring on the Will Rogers Turnpike 
from Tulsa to Joplin, Missouri, subsequent to the opening on June 
28, 1957 of this newer addition to Oklahoma’s turnpike system. 

As we accumulated more accident reports we noticed a recur- 
rence of accidents in which the vehicle was going down the road 
and for no apparent reason went out of control. In a high propor- 
tion of this type of accident, it was noted that a car pulling a trailer 
or another vehicle was involved. It was noted also that the propor- 
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tion of cars and trailers involved in accidents was higher than their 
proportion to other vehicles on the turnpikes. We therefore broke 
car-and-trailer and towing-another-vehicle accidents into separate 
categories, unless they were definitely caused by the driver’s going 
to sleep or some other general causation factor. 


Personal 
Total Injury Personal Fatal 
Category Accidents Accidents Injuries Accidents Fatalities 

1. Driver Went to Sleep 187 72 147 17 24 
2. Ice on Pavement go 23 43 4 6 
3. Blowout 60 16 42 2 2 
4. Improper Change of Lane 48 12 32 3 5 
5. Car and Trailer 54 7 16 3 4 
6. Driver Drunk 36 15 27 I 2 
7. Inattention to Driving 38 10 28 I 2 
8. Rainy Conditions 50 10 15 2 2 
g. Accident in Toll Plaza 46 5 8 o o 
10. Turning Across Median 25 8 19 o re) 
11. Ice on Bridges 24 6 16 te) te) 
12. Extreme Speed 15 5 14 3 5 
13. Stopped on Pavement 18 4 16 2 2 
14. Overran Exit 9 5 8 o o 
15. Following too Close 12 3 5 o o 
16. Defective Mechanism II o 2 I 1 
17. Driver had Dizzy Spell 5 2 4 I I 
18. Towing another Vehicle 8 2 2 o o 
19. Passenger Fell out of Car 3 3 3 o o 
20. Improper entry to driving lane 3 I I te) o 
21. Snow Splashed on Windshield 2 I I re) ° 
22. Collision with Animal 4 o re) oO ° 
23. Disregarded Caution Zone 2 oO ° re) o 
24. Miscellaneous 9 4 5 re) o 
Total 759 214 454 40 56 


Further noticed was a relatively high frequency of accidents in 
the toll plazas, especially at the terminal or barrier type toll gates. 
Since driving conditions as you approach a toll gate are different 
from driving conditions on the open turnpike, we broke these acci- 
dents into a separate category and made a special study of them. 
Indications in several of the accidents at the terminal plazas were 
that the driver was not aware of approaching a toll gate until too 
late to stop. 
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This was confirmed by general observations that signs on the 
side of the turnpike,. even the large reflectorized signs on the edge 
of the shoulders, supplemented by signs in the center median, are 
not 100 percent effective in obtaining the drivers’ attention. An 
example is the school superintendent bound for Oklahoma City 
with several teachers as passengers. He entered the turnpike at 
Stroud, making the wrong turn, passed several exit information 
signs at Bristow and Sapulpa interchanges, and exited at the Tulsa 
Terminus—thinking he was in Oklahoma City until he saw the 
Tulsa sky-line. 


TURNPIKE SIGNS NOT EFFECTIVE 


Our experience with driver reaction to informational signs is 
that the only way to be reasonably certain of most drivers’ attention 
is to put the sign on the pavement directly ahead of them—and 
even that won’t work if the driver has his mind elsewhere. 

To decrease toll plaza accidents, a white reflectorized wiggling 
or ‘“‘snake” line was used in each line of traffic several hundred 
feet from the toll plaza. It was effective for drivers who approached 
the plaza at high speed. We continue to have minor accidents in 
the toll plazas when drivers’ brakes do not work as well as they 
expect. 

In our study of turnpike accidents, we also noticed vehicles 
going out of control under adverse weather conditions. The con- 
ditions that produced this type of accident were “‘ice on pavement” 
“ice on bridges” and “rainy conditions.” In an ice-on-pavement 
condition, the turnpike is covered with snow, sleet, or frozen rain. 
This condition may occur over the entire turnpike, or on sections 
of it. In an ice-on-bridges condition, the pavement is clear but ice 
has formed on the bridges. Rainy-condition accidents occur either 
during a rain, or while the pavement is wet from rain. Since acci- 
dents that occur in these conditions cannot properly be compared 
with accidents in favorable weather, or with each other, they are 
put into separate categories. 


As a preventive measure against the ice-on-pavement and ice- 
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on-bridges accidents, we instituted a caution card program in the 
first year of operation of the Turner Turnpike. When ice-on-pave- 
ment conditions exist anywhere on the turnpike, a sign is placed 
at each toll booth advising drivers of the conditions. Drivers are 
also handed caution cards by the attendant. Special flaps are also 
turned on the speed limit signs on the turnpike to turn them from 
green and white to red and white, and to read “‘Caution, Ice on 
Road,” instead of showing the speed limits. The same procedure 
is used for ice-on-bridges conditions, except that the speed limit 
flaps are not turned. The caution card program is not used in con- 
nection with rainy conditions because of the relative frequency of 
rains as well as the doubtful value of the cards in preventing this 
type of accident. 

These situation-type accidents have accounted for 35 percent 
of all accidents on the turnpike, 24 percent of the personal injury 
accidents, 22 percent of the personal injuries, 23 percent of the 
fatal accidents, and 21 percent of the fatalities. They are relatively 
less severe than the open-turnpike, clear-weather accidents. En- 
forcement has little or no value in their prevention. They can be 
prevented only by drivers’ voluntary action. For a driver in one 
of these situations, we would suggest that he slow down to a safe 
speed—and then slow down a little more. 


SLEEPY-DRIVER ACCIDENTS 


The most recurrent, most serious of turnpike accidents is the 
“driver went to sleep” type. In our opinion, this kind of accident 
is more frequent on ordinary highways than generally reported. 
Many head-on collisions, the missing of curves, and running-into- 
bridge accidents on ordinary highways could probably be traced 
to the driver’s going to sleep if all the facts were known. 

Due to the design of the paving on the Oklahoma Turnpikes, 
which slopes uniformly away from the raised median, most “driver 
went to sleep ’’accidents can be identified by the path the vehicle 
takes. The pattern of go-to-sleep accidents is usually for the vehicle 
to gradually veer to the right across the shoulder. When the vehicle 
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hits a delineator and awakens the driver he generally pulls sharply 
to the left and the vehicle goes out of control, sometimes crossing 
the median to the other side of the turnpike. If the driver does not 
awaken, the vehicle generally goes down the embankment or into 
the side ditch where it goes into a roll until it stops. Most of the 
fatalities in these accidents occur when the vehicle strikes a solid 
object, such as a bridge abutment, or when driver or passenger is 
thrown from the vehicle. Some of the patterns established in the 
sleep accidents on the Oklahoma Turnpikes are: 


The average age of the go-to-sleep drivers has been twenty-five years. 
Thirty-four is the average age of the driver in other accide. ss. 

There is a much higher frequency of going to sleep at the end of a trip 
than at the start. Of the 102 sleepy Oklahoma drivers who could be identi- 
fied as leaving home or returning home, seventy-eight were returning home 
and twenty-four were leaving home. More than eighty percent of the sleepy 
drivers were either out-of-state drivers, or Oklahoma drivers returning 
home. 

The frequency of go-to-sleep accidents in relation to traffic volume is 
lowest from 8 o’clock in the morning until noon, and highest from 2 A.M. to 
6 a.M. From 8 o’clock in the morning until noon, one driver out of 519,115 
went to sleep. From 2 to 6 A.M., one driver out of 10,389 went to sleep. A 
driver is fifty times more likely to go to sleep between 2 A.M. and 6 a.m. than 
from 8 A.M. to noon. 

Troopers on the turnpike can enforce against this type of accident to a 
limited extent. A sleepy driver has a tendency to weave across the center 
line and onto the shoulder. He also has a tendency to speed up and slow 
down in his driving. Troopers observing these reactions in a driver espe- 
cially during the danger hours, stop the vehicle and check on the driver’s 
condition. If he is sleepy, the stop wakes him. Enforcement has no deterrent 
powers against this type of accident, and voluntary actions of the driver 
must be relied upon as the principal preventive of this type of accident. 

Numerous suggestions have been made as to a driver’s course of action 
when sleepy. To us, the three that offer most help are coffee, exercise, and 
a stop on the shoulder, or at a rest area for a nap. The nap on the shoulder 
or at a rest area is best, but it is hard for a driver to realize he is that sleepy 
until he actually goes to sleep. Any kind of exercise helps, even though 
taken while the car is in motion, at a reduced speed, such as an arm bending 
exercise with the right arm, the left firmly gripping the steering wheel. A 
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brisk walk or run has helped some motorists. Definitely a driver displaying 
any sign of fatigue or drowsiness should not pass up a rest stop for coffee 
or other refreshment, and a little exercise. 


These sleep. accidents have accounted for 25 percent of the total 
accidents, 34 percent of the personal injury accidents, 32 percent 
of the personal injuries, 42 percent of the fatal accidents, and 43 
percent of the fatalities. 


INATTENTION CAUSES 


Two types of accident especially recurrent on turnpikes are in- 
attention t» driving and blowouts. Most blowout accidents are a 
form of ina,tention to driving, since a driver in full control of his 
vehicle at the time of a blowout can bring his car under control, 
even at high speed. Some of the things the drivers were doing in 
inattention-to-driving accidents were: 

Looking at papers; loosening shoe lace; looking around to cor- 
rect child; reaching back to keep baby from falling; putting diaper 
on floor; trying to stop rattle on dash board; adjusting sleeping 
child. 

These two types of accident have accounted for 13 percent of 
the total accidents, 12 percent of the personal injury accidents, 16 
percent of the personal injuries, 8 percent of the fatal accidents, 
and 7 percent of the fatalities. They cannot be prevented or de- 
terred by enforcement. They can be prevented only by the volun- 
tary action of the driver. The most important things we would 
suggest to the driver in connection with these accidents are: “If 
you have anything else to do besides drive, pull off on the shoulder 
to do it”; and “Do not get so interested in conversation or any- 
thing else that you do not keep a firm grip on the steering wheel 
at all times.” 


DRIVER-FAILURE CAUSED MOST ACCIDENTS 


When a driver is driving a car, whether on a turnpike or other 
highway, the most important thing he is doing at the time is driv- 
ing that car. His own life, the lives of his passengers, and the lives 
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of the people in the other vehicles he meets or passes, are in his 
hands. They are more important while he is driving than his unpaid 
bill, his speech for next Tuesday, or whether he will be promoted 
or fired, or the story he is telling to his fellow passengers. 

Improper change of lane is another cause of accidents on the 
Oklahoma turnpikes. There are three recurrent phases of this type. 
In many accidents, a driver approaching a single vehicle and start- 
ing to pass it will misjudge his own speed or the speed of the vehicle 
ahead, and wait too late to start his turn out, clipping the left rear 
fender of the vehicle ahead and throwing both vehicles out of con- 
trol. In other accidents, a driver approaching two vehicles ahead 
will start around them. As he comes abreast of the second vehicle, 
it starts around the lead vehicle, forcing the first passing vehicle 
into the median, or colliding with it. In the other phase of the im- 
proper-change-of-lane accidents, the passing vehicle cuts back to 
the right too soon and collides with the vehicle the driver thought 
he had passed. 

In these accidents enforcement is almost helpless. Prevention 
lies in the judgment and know-how of the individual driver. There 
are a few simple driving rules to prevent them from happening: 

1. Start your passing movement well back of the vehicle ahead. 

2. Before passing any vehicle check both your rear vision mirror 
and the left side of your car. 

3. As you approach two vehicles to pass them, honk your horn 
vigorously. 

4. Wait until you can see a passed vehicle in your rear vision 
mirror before returning to the right lane. 

There are two types of accident common to both turnpikes and 
other highways, and against which most enforcement activities can 
be and are directed. These are the driver drunk and extreme speed 
accidents. They have accounted for 7 percent of all turnpike acci- 
dents, 9 percent of the personal injury accidents, 9 percent of the 
personal injuries, 10 percent of the fatal accidents, and 13 percent 
of the fatalities. Present safety programs, including our own, are 
mainly directed against these two causes of turnpike accidents, 
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which represent less than ten percent of our accidents. We are be- 
ginning to wonder whether the emphasis on these two causes gives 
ninety percent of turnpike drivers a false sense of security. Our safety 
programs are aimed at the driver’s driving under fear of arrest. 
He needs to drive under fear of himself and the other driver. 

Nearly all of our turnpike accidents are due to driver-failure. 
Prevention of ninety percent of the accidents can come only by 
the voluntary action of the driver. Perhaps it would be better to 
say to him, as a referee says to boxers, “Protect yourself at all times,” 
instead of “If you stay sober and do not exceed the speed limit, we 
will protect you and you will be safe.” 

Last year the Oklahoma Turnpike Authority spent $185,900.41 
on enforcement, and a relatively insignificant amount on other pre- 
ventive measures. Some of the preventive measures consisted of 
the caution card program, the use of signs and pavement markings, 
and any publicity we were able to obtain, such as this article, to 
inform our customers of the things to watch for in turnpike driving. 
Another important preventative of the results of accidents would 
be more widespread use of safety belts. 

Last year we were able to conduct a study of truck accidents 
on the Turner Turnpike and the paralleling US 66 between Okla- 
homa City and Tulsa covering a two-year period when the volume 
of truck traffic on the turnpike and the parallel highway was ap- 
proximately the same. The results of the study were interesting 
and well received by the trucking industry. Here is some of the 
information developed by the study: 

On US 66 a total of 87 trucks were involved in 80 accidents. On the 
Turnpike 26 trucks were involved in 24 accidents. 


On US 66 a total of 59 vehicles other than trucks were involved in the 
accidents. 

On the Turnpike, six vehicles other than trucks were involved in ac- 
cidents. 

On US 66 six truck drivers were injured. Six truck drivers were injured 
on the turnpike. 

On US 66 there were 28 injuries to others than truck drivers. On the 
Turnpike, there were 3 injuries to others than truck drivers. 
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On US 66 there were no fatalities to truck drivers. On the turnpike 
there was one fatality caused by a truck driver’s going to sleep. 

On US 66 there were three fatalities to others than truck drivers. On 
the turnpike there were no fatalities to others than truck drivers. 


Of particular significance to truck operators is the low fre- 
quency of “lawsuit exposure” in the turnpike accidents. When a 
vehicle is involved in an accident with a truck it creates a potential 
lawsuit against the truck operator. The turnpike advantage on this 
count was six to one. A truck driver’s injuries are covered by work- 
men’s compensation insurance, but when anyone other than a 
truck driver is injured in an accident, it creates a potential lawsuit 
against the truck operator. The turnpike advantage on this count 
was nine to one. The same principle applies to fatalities. On this 
count, the turnpike had a perfect score and US 66 had three fatal- 
ities to others than the truck driver. 

A comparison of the accident situations on US 66 and the turn- 
pike emphasizes strongly the safety features of turnpikes. The major 
cause of truck accidents on the turnpike was the same as the major 
cause of all other accidents on the turnpike—the driver’s going to 
sleep. Nine truck drivers went to sleep. Another frequent cause was 
truck brakes failing in the toll booth lanes. A tip to truck safety 
experts: if you can keep your drivers awake and get them to check 
their brakes before they get to the toll booth, you will be a long 
way down the road toward solving the truck safety problem on 
turnpikes. 

On the turnpike, eleven accident situations were tabulated. It 
took thirty-one accident situations to cover the US 66 truck acci- 
dents. The number of accidents in each accident situation on US 66 
and the turnpike is shown on page 555. 

We believe that enough information has been accumulated on 
turnpike accidents to establish that the overwhelming majority of 
them can be prevented through voluntary driver-responsibility. It 
is a problem in education and psychology. It is a continuing prob- 
lem facing all turnpike officials and all safety officials from the 
start of driver education through all the safety programs of all 
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TRUCK ACCIDENT SITUATIONS ON TURNER TURNPIKE 


. Truck driver went to sleep 

. Driver of the other vehicle went to sleep 
Truck brakes failed in toll-booth lane 

. Truck applied brakes on icy road 

. Truck had blowout 

. Other vehicle passed truck in the rain 
Inattention to driving by the other vehicle 

. Headlights of truck went out 

. Vehicles ahead of truck pulling on shoulder to look at wreck 
. Wrecker pulling car that started weaving 

. Truck waited too late to turn out in passing 
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TRUCK ACCIDENT SITUATIONS ON US 66 


1. Other vehicle making left turn at intersection 

2. Truck making left turn at intersection 

3. Truck failed to make sharp curve 

4. Truck went into spin on wet pavement 

5. Vehicle ahead of truck slowed down 

6. Other vehicle entering highway 

7. Truck making left turn into private drive 

8. Other vehicle ran into truck from rear 

g. Other vehicle making left turn into private drive 
10. Ice on pavement 
11. Other vehicle making right turn 
12. Oncoming truck sideswiped truck on narrow bridge 
13. Oncoming vehicle sideswiped truck on narrow bridge 
14. Truck passing in no-passing zone 
15. Other vehicle passing in no-passing zone 
16. Truck making right turn 
17. Other vehicle lost control and hit truck head-on 
18. Truck hit rail of narrow bridge on curve 
19. Truck trailer came loose 
20. Other vehicle pulled into truck from shoulder 
21. Brakes gave on parked truck 
22. Car and trailer started weaving as truck was passing 
23. Truck tire blew out 
24. Other vehicle passing truck on narrow bridge 
25. Truck steering bolts came loose 
26. Tanks loaded on truck sideswiped oncoming vehicle 
27. Truck turned out of lane to avoid vehicle stopped on pavement 
28. Driver of other vehicle went to sleep 
29. Oncoming vehicle sideswiped truck on narrow pavement 
30. Vehicle passing truck turned back in for oncoming vehicle 
31. Other vehicle passing in fog 
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turnpikes, safety agencies, and business firms. The answer will al- 
ways lie in the patience, the prudence, the alertness, the know-how, 
and the acceptance of driver responsibility by individual drivers. 

The opinions expressed in this article are the personal opinions 
of W. D. Hoback, Chief Engineer-Manager, and R. L. Vaughan, 
staff attorney, and are not the official opinion of the Oklahoma 
Turnpike Authority. 

















Are Urban Renewal Programs 


For Large Cities Only? 
JOSEPH A. GERAK 


Mr. Gerak is currently with the Expressway Planning Division, Department 
of Public Works, City of Detroit. Prior to that he was with the Comprehensive 
Planning Division of the City Plan Commission for two years. In addition, 
Mr. Gerak has been, since 1954, an associate with the firm of Arland As- 
sociates, community planning and design consultants, Bloomfield Hills, 
Michigan. He was also resident planner for the Engineer Center and Fort 
Belvoir in Virginia from 1951 to 1954. Mr. Gerak holds an advanced degree 
in planning. He is an associate of the American Institute of Planners, Amer- 
ican Society of Landscape Architects, International Association of Housing 
and Town Planning Officials, and the American Society of Military Engineers. 


N HIS message transmitting to Congress the recommendations 
now embodied in the Housing Act of 1954 (Public Law 560, 


83rd Congress, approved August 2, 1954), the President said in 
part: 


“In order to clear our slums and blighted areas and to improve our 
communities, we must eliminate the causes of slum and blight. This is 
essentially a problem of our cities. However, federal assistance is justified 
for all communities which face up to the problem of neighborhood decay 
and undertake long-range programs directed to its prevention.” 

Nowhere in his statement, nor anywhere in the act as it was 
passed, is there a stipulation that limits the size or number of com- 
munities that may avail themselves of this federal assistance. Yet if 
we were to review the list of communities which have applied for, 
received, or completed urban renewal projects, we would find that 
most of the areas scheduled for improvement lie in the largest cities 
of our country. There are several reasons for this fact. 

In many of the largest cities the problems of blight and obso- 
lescence were so prevalent that the cities of their own accord began 
developing improvement programs. In some, age alone demanded 
some form of renovation to save and retain the heart of the down- 
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town. In others, plan commissions already existed with studies and 
data that identified the causes and conditions of blight. 

In these situations it was only logical to step into the vacuum 
and fill the void with renewal programs. Sheer size and pressure 
of the problem prompted the larger urban complexes to approach 
the opportunity vigorously. Even so, some of these have faltered 
for lack of a concentrated and united effort in accomplishing the 
goals they had set out to meet. 

“Urban renewal” may be defined as a comprehensive term 
referring to a group or combination of public and private activities 
to eliminate and prevent from occurring again, urban deteriora- 
tion, blight and slums. This activity would involve the prevention 
of blight from spreading into existing good areas, the rehabilitation 
of salvageable areas into good areas by eliminating the causes of 
blight, and finally, the removal or elimination of those areas that 
are beyond this stage. 

Our definition of blight would include those conditions and 
elements which do not assure adequate minimum standards of 
health (physical and mental), sanitation and safety in buildings, 
environment and social contact. This set of standards tends to en- 
compass almost all the features affecting everyone. However, the 
degree of contact that qualified the condition of blight is the prob- 
lem of major concern. Conservation as a program is further defined 
as a phase of renewal that attempts to conserve those areas not yet 
blighted. Conservation is achieved by eliminating those elements 
that create blight. 


THE PROBLEM OF BLIGHT 


These blighting influences do not occur only when an area 
reaches a certain population density or complex. Rather they exist 
in any community that has not developed according to a logical, 
sensible pattern outlined at some earlier date by the community 
or its representatives. Blight appears wherever development con- 
dones mixed and incompatible land uses, traffic congestion, lack 
of parking and loading areas, high land coverage, old or deterio- 
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rated housing or other structures, and the lack of parks and play- 
grounds. 

This condition exists at all levels, regardless of size. Urban con- 
gestion of large cities has brought the problem into the foreground 
much more rapidly than in the less congested areas. Yet the problem 
is as acute in the smaller urbanized areas as it is in the cities. 

It may even be said that the problem is, or will be very shortly, 
much more acute in smaller communities than in large commu- 
nities today. Where the large urban areas were quick to institute 
measures that would assure proper development of environments 
after the causes of obsolescence were enumerated, those who dis- 
agreed—individuals, opportunists, and less ethical individuals— 
regrouped in the suburbs and smaller communities to continue 
their practices and developments at less than desirable standards 

Early community government was staunchly independent in 
its action and its constituents firmly believed in non-intervention 
with man’s rights. As a result, designs and elements, restricted by 
the new housing and sanitation codes in the large urban commu- 
nities, were repeated relentlessly in suburb after suburb, creating 
the slums of tomorrow. 

Since the second world war, many new suburban and smaller 
communities have realized the error of these practices and seen fit 
to finance and institute planning and design features that meet 
contemporary professional standards. Our large urban complexes 
are just now curing and recovering from ills that have been breed- 
ing since the age of industrialization began. Our suburbs, younger 
in years but living with the same mistakes, are just beginning to 
feel these same ills. 


METHODS OF IMPROVEMENT 


The means by which our large cities are renewing themselves 
are equally available to small communities. It is a critical necessity 
that small communities take advantage of this opportunity. The 
impact of blighting and slum development is felt more acutely and 
has greater economic effect upon small centers than upon their 
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larger neighbors who have greater economic and area resources 
with which to recover. 

Much of the inaction in renewal for small communities has been 
attributed to the lack of professional personnel, funds and public 
awareness of the problem that faces them. Sheer inertia probably 
represents the greatest single obstacle. This is followed closely by 
the lack of procedural knowledge in undertaking any kind of re- 
newal program. 

Many of the larger national agencies, including the federal 
government, utility companies and similar units, have undertaken 
a program of citizen and community education to indoctrinate 
their users in the need for such a program. Some of the organiza- 
tions are: Housing and Home Finance Agency; Urban Renewal 
Administration; American Council To Improve Our Neighbor- 
hoods; American Society of Planning Officials; American Institute 
of Planners; National Association of Housing and Redevelopment 
Officials; Urban Land Institute; National Association of Real Es- 
tate Boards, and National Association of Home Builders. 

These are just some of the agencies available to assist a com- 
munity in any program it wishes to undertake. While these groups 
are not actually able to undertake the program, they do assist by 
presenting the guidance and direction the community needs. The 
local utility companies, regional plan commissions, and private 
consultants are all willing to develop and outline a program that 
will aid the community in evolving a self-help scheme for its im- 
provement. 


RENEWAL GOALS 


What is the goal of such a program? Some of the less desirable 
elements are present in the suburban areas and smaller communi- 
ties just as they are in the central cities. The urban renewal pro- 
gram was designed to overcome these elements: 

Traffic congestion 


Lack of parking and loading areas 
Old deteriorated buildings 
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Loss of tax revenue 

High municipal service costs 

Incompatible, conflicting land uses 

Housing congestion 

Unsanitary conditions 

High land coverage 

Lack of parks and playgrounds 

Poor educational facilities 

Undesirable living environments 

These are not characteristics of large cities exclusively, but ap- 
pear at all levels of society and urban development. The smaller 
urban areas must realize they are also afflicted with these elements. 
The sooner they expend concerted effort to overcome this prob- 
lem, the quicker and more far-reaching will be the ultimate results 
of all the programs undertaken. 

Otherwise, succeeding generations will simply be striving to re- 
peat our attempts while waging a losing battle on an overall pro- 
gram. Because of the late start, urban blight has reached a stage 
where the current total program is not keeping pace with the 
amount of housing and living environment that is slipping into 
a “‘blighted or redevelopment” condition each year. 


METHOD OF APPROACH 


The urban renewal program attacks the problem at two levels: 
redevelopment and conservation. One of the requirements of the 
Urban Renewal Administration is that the community participate 
in the program to the best of its financial and civic ability. With 
this assistance the U.R.A. contributes a sum that is used to under- 
take a particular improvement program as set down by the com- 
munity. Before the sum is appropriated, the U.R.A. further requires 
that any proposed improvement is in accordance with a total pro- 
gram of improvement prepared by the city beforehand. This plan 
is called the ‘“‘Workable Program.” 

The workable program is defined administratively as consisting 
of seven elements: 
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1. Codes and Ordinances: Housing standards in regard to space 
and location. Building standards regarding space, light and struc- 
ture. 

2. A Comprehensive Community Plan: Plans and programs for or- 
derly physical development of the community. This includes a Land- 
Use Plan, Thoroughfare Plan, Community Facilities Plan, and Public Im- 
provements Plan. Also, administrative and regulatory measures to 
supplement the above. These include: Subdivision Regulations, 
Zoning Regulations, etc. 

3. Neighborhood Analyses: City-wide investigations into blighting 
conditions, causes of same, and the delineation of residential neigh- 
borhoods. 

4. Administrative Organization: The development of administra- 
tive tools for enforcement of ordinances and regulations and ad- 
ministration of the program for renewal, conservation and slum 
elimination. 

5. Financing: A positive program of financing within the capa- 
bilities of the community. This includes a careful analysis of the 
contribution that can be made to match renewal contributions. 

6. Housing for Displaced Persons: Since the entire program is 
geared for the rehousing of slum dwellers, an analysis of those dis- 
placed, rehousing resources, and the ethnic and racial groups af- 
fected, is called for. A developed program for their welfare is re- 
quired. 

7. Citizen Participation: Last but not least is the requirement for 
active citizen participation to supplement and enhance any pro- 
gram undertaken. Without community support any program is 
sure to falter along the way. 

If a community qualifies by having its workable program ap- 
proved and certified by the U.R.A., the preparation, delineation 
and scheduling of a renewal program become the responsibility of 
the community. 


All communities have some or most of the elements outlined in 
the workable program. In the normal course of their existence, 
various portions of the items spelled out above were required. What 
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is often lacking is the co-ordinated effort to bring together all of 
these elements under a single approach known as the comprehen- 
sive community plan. Sometimes the planning agency responsible 
for this function did not exist or because of its size or budget was 
unable to perform this function. Other times, consultants were en- 
gaged to prepare comprehensive plans and after the initial flurry 
or action the plans were relegated to the familiar pigeon hole. 

Lacking the available elements that make up this workable 
program, the problem arises as to how a community may tap its 
financial resources to prepare a workable program and become 
eligible for an urban renewal grant. The current picture of munici- 
pal expenditures is bleak when it comes to finding new sources to 
be set aside for what is admittedly a very expensive improvement. 
But are these really expensive improvements? A review of the Urban 
Renewal Administration financial credits will reveal a misconcep- 
tion held by many municipal officials. 


PROJECT COSTS 


The gross cost of a renewal project involves both public and 
private financing. The public expenditure is the net project cost which 
is the difference between: 

a. The gross project cost of planning the project, acquisition of 
the property, relocation of the site occupants, demolition of struc- 
tures, site improvements, administrative overhead and interest on 
borrowed funds, and 

b. The returns from the sale or lease of land to private investors. 

The private expenditure in the project is the cost of buying the 
land at its fair value and in developing it according to an approved 
plan. 

A community wishing to partake of the renewal program may 
finance its net project cost by: 

a. Direct appropriations from its annual budget; 

b. General obligation bond issues; 

c. Funds from state, county, public bodies or any private or- 
ganization ; 
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d. Federal grants not to exceed two-thirds of the net cost of the 
project, provided a workable program has been approved and cer- 
tified by the Urban Renewal Administration. 

The responsibility of the community in financing its renewal 
program resolves into the acceptance by the U.R.A. of a workable 
program, at which time the U.R.A. will finance two-thirds of the 
total net cost of the project, provided the community contributes 
the balance, one-third of the cost. 

The contribution by the community may take various forms: 

a. Direct appropriations from the annual budget of the com- 
munity ; 

b. General obligation bonds issued on the faith and credit of 
the city; 

c. Funds from a state, county, public body or any private or- 
ganization ; 

d. Non-cash grants-in-aid in the form of public improvements 
necessary to carry out the renewal objectives in the project area 
and financed by other than federal funds; 

e. Capital improvements program which may be co-ordinated 
to include renewal objectives. 


APPLICABLE EXISTING EXPENDITURES 


A number of items falling into the last three categories above 
arenormal urban community-function improvements. Forexample: 

1. Acapital improvements program, annual or five years, which 
includes replacement or additions to existing municipal physical 
facilities such as utility systems and power units, municipal build- 
ings and recreational facilities. These all apply toward the one- 
third contribution of the city provided some benefit may be attrib- 
uted to the project in mind. A proportionate share in relation to 
the benefit is then applied. 


2. Board of education improvements in the form of new or ex- 
panded educational facilities, particularly if they take place directly 
in the renewal area—or again, are proportionately applied to the 
city’s share of the project’s cost according to benefits derived. 
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3. Local or project improvements in the form of street paving, 
sewer expansion, water distribution, etc., provided all these im- 
provements take place within the project boundaries. 

4. Transit and transportation artery improvements in the form 
of new or relocated thoroughfares, new or improved secondary or 
local streets, provided no federal contribution has been paid. In 
many cases these would be normal improvements financed by the 
local communities, county or state resources. 

These are just some of the financial aspects that, given the op- 
portunity, any planning body could analyze and apply toward the 
one-third local contribution by the community. In addition, if the 
community had a population of less than 25,000 at the time of the 
1950 United States Census, federal assistance grants may be ap- 
plied toward one-half of the general planning program of the com- 
munity. This inducement has been applied directly to areas that 
have not had sufficient planning emphasis placed upon them. 

Even in this brief outline, it is possible to realize the great bene- 
fits that may be derived from participating in the renewal program, 
not only from the standpoint of assistance received from other re- 
sources, but from the economic and social improvements that occur 
as a direct result of the program. The community is given the op- 
portunity to: 

1. Plan its future as a desirable community and environment 
to live in. 

2. Design its transit and transportation program to integrate 
with the overall plan and provide adequate movement of people, 
goods and services. 

3. Stabilize its blight-causing elements and eliminate the blighted 
areas. 

4. Revitalize its tax structure and income to meet current and 
future demands on its resources. 

5. Improve its private and public physical plant. 

6. Create an environment conducive to safe and decent living. 

There are no existing barriers to prevent a community from 
participating in a renewal program if the errors and conditions of 
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blight are present. It will require, however, a penetrating self- 
analysis by municipal officials, local professionals, civic groups and 
lay people themselves, of the deficiencies that exist in the commu- 
nity. This action will also require the concerted and co-operative 
effort of all these groups to plan, institute and effectuate any pro- 
gram desired. 


The alternative left to these communities is physical, economic 
and social obsolescence. 














National Traffic Safety Services 
Cc. A. GOODWIN 


Mr. Goodwin is the Traffic and Transportation Engineer for Liberty Mutual 
Insurance Company in Boston. He is a civil engineer who attended the Yale 
Bureau of Highway Traffic as an Automotive Safety Foundation Fellow, 
1948-49. He is a member of the Institute of Traffic Engineers and the High- 
way Research Board. 


IGHWAY traffic safety has nationally reached a status of wide 
diversification. In some respects, the effort is characterized 
by duplicated programming and overlapping of expenditures. 

While attempts have been made recently to evaluate the overall 
problem of services compared with needs, no definite conclusions 
have been reached, except the premise that the services of national 
traffic safety agencies are less adequate than they could be, and 
should be improved, co-ordinated, and expanded. 

It may be argued that the true national traffic safety effort rests 
with state and local organizations responsible for state and com- 
munity programs. Admittedly, this mass of safety activities, when 
considered as a whole, represents a tremendous force in manpower, 
money, and service for traffic-accident prevention. 

Without depreciating in any way the importance of state and 
local organizational effort, this analysis, completed in 1958, is con- 
fined to forty-eight leading national agencies. While many of these 
agencies exist for more than highway safety, all have related in- 
terests and, through their individual highway safety functions, are 
responsible for the concentrated national traffic safety program. 

It was the purpose of this analysis, within the limits of data 
compiled, to specifically determine the amount of services carried 
out by these national agencies in the various traffic problem areas. 
With this measure obtained, an evaluation was made as to how 
existing and potential services might best be directed to improve 
the national effort toward reduction of highway accidents. 
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From an original listing of sixty national agencies active in the 
highway safety field, forty-eight were selected as representative of 
the national whole, in programming and expenditures. Included 
in the selected group are agencies that provide sponsorship of proj- 
ects to be carried on by other national agencies. For the most part, 
these grantors carry out a separate highway safety function within 
their own field of interest. The remaining agencies are either self 
sufficient in financing their programs, or depend in whole or part 
upon grants received. 


METHOD OF STUDY 


To facilitate the analysis of programming by the forty-eight 
national agencies, a six-group classification was formed of agencies 
with similar or related organizational and operational character- 
istics, as follows: 


Government and Official Agencies—Five Agencies 
Insurance Associations and Companies—Eight Agencies 
Automotive and Allied Trade Associations—Seven Agencies 
General and Service Organizations —Twelve Agencies 
Colleges and Universities—Ten Agencies 

Professional Societies—Six Agencies. 


To rate the activity of an agency, in any of a number of high- 
way safety areas, a schedule of services was established, applicable 
to any problem. These services were assigned a code number and 
an individual rating so the sum total of rated services would be 
equal to 100 points. Services include: 


Awards and Contests 5 Points 
Films 5 
Meetings and Conferences 10 
National Policies and Standards 10 
National Representation 5 
Press, Radio, Television 10 
Publications, General and Technical 15 
Research and Special Studies 15 
Services and Surveys-Field 10 
Training 15 


Tora. 100 Points 
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The assignment of a rate to any given service was a matter of 
judgment, and for this analysis, publication, research and training 
were given the greatest weight. The important consideration is that 
once a schedule of rating was established, it was applied uniformly 
throughout the analysis, with the results indicating a reasonable 
estimation of services. 

The use of point values, other than assigned in this analysis, 
would perhaps change the relative priority of services. But in the 
overall summation, the measure of total service effort by a given 
agency or classified group would be proportionate to that developed 
in this analysis. 

An examination of the overall national traffic safety problem 
points to specific areas wherein services and programming are 
warranted. While the list of problem areas could be extensive, de- 
pending upon definitions or terminology used, this analysis was 
designed to cover twenty general categories. 

It was intended that all the existing and potential elements 
which would make up a category be included under the title as- 
signed. For example, high school driver education would include 
the education of drivers of high school age whether by high school 
courses or commercial driver schools, as well as, the training of 
driver education teachers, the procurement of equipment and 
facilities, the study of experience and trends, the establishment of 
uniform practices. 

The selected list of twenty problem areas requiring services and 
programs are listed below, and identified according to their pri- 
mary relationship to the field of Engineering, Education, or En- 
forcement: 


Accident Records and Statistics—Engineering and Enforcement 
Adult Driver Improvement —Education 

City Administration —Education 

Civic, Fraternal and Social Club Programs—Education 

Courts, Judges and Prosecutors—Education 

Driver Characteristics—Education 

Driver Licensing —Enforcement 

Elementary School Safety —Education 

Fleet Supervision —Education 
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High School Driver Education—Education 
Highway Design and Construction—Engineering 
Laws and Ordinances—Enforcement 
Medical Aspects-Crash Injury —Engineering 
Parking —Engineering 

Pedestrian Safety —Education 

Public Information—Education 

Traffic Engineering —Engineering 

Traffic Supervision —Enforcement 

Vehicle Design—Engineering 

Vehicle Inspection—Enforcement 


It may be seen that ten problem areas fall under education, 
five under engineering, and four under enforcement, with one split 
between engineering and enforcement. 


RATING PROCEDURE 


Each agency was analyzed according to the type of services it 
rendered under each problem area, in terms of a total of points 
not to exceed 100. 

Under this system it would be possible for a given agency to 
receive a maximum of 200 points for carrying out all ten services 
in only two traffic areas. On the other hand, an agency servicing 
ten problem areas might also receive a total of only 200 points be- 
cause of an average score of twenty points earned in each area. 

The use of total scores provides an equitable picture of the de- 
gree of effort carried out by each agency, since it is not in accord- 
ance with the number of problem areas serviced, but rather the 
amount of service rendered in each area. Thus, a small agency 
concentrating in one or two problem areas can be considered just 
as effective as a large agency spread thinly over a number of prob- 
lem areas. Basically, then, an objective measure of service by area of 
need was obtained that should provide the most practical criteria 
for evaluation of the national effort. 


RATE VERSUS EXPENDITURE 


Another measure of the national traffic safety effort was in 
terms of the money expended to carry out services rendered. 
An attempt to obtain exact figures in this regard was only par- 
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tially successful. Some agencies could explain in detail the services 
they rendered in various problem areas, but could not or would not 
estimate how much money they expended for each service. 

Of the forty-eight agencies studied, information on budgets for 
traffic safety were available on twenty-six, based on annual reports, 
internal revenue filings and other sources. It was possible, however, 
to expand these data to cover all forty-eight agencies because of 
similarity of organization, administration and programming be- 
tween several agencies. 

Relating expenditures to service effort necessitated some degree 
of presumption, since the cost of different services varies consider- 
ably, as does the cost of a given service when rendered by different 
agencies. For example, one agency may perform the service of pro- 
ducing and distributing films at a fraction of that required by 
another agency, yet the effectiveness of this service may be equal. 

Such extremes of expenditure balance out, however, under a 
uniform system of rating which measures service by area of need. 
For any given agency, the possibility of ten services rendered in 
any one of twenty problem areas results in a possible total of 200 
ways to spread expenditure. Given forty-eight agencies, with a po- 
tential of 9,600 services and a total performance rate of 96,000 
points, it was believed that sufficient grounds existed for assuming 
expenditure proportional to performance rate. This assumption 
would be more nearly correct for those agencies engaged in multiple 
services for a number of problem areas. 


ANALYSIS OF DATA 


About one-half of the total national traffic budget is contributed 
each year as grants-in-aid, made possible by seventeen national 
agencies or thirty-five percent of all the agencies analyzed; these 
include one government agency, eight insurance agencies, six 
automotive and trade associations, and two general and service 
organizations. 

Agencies receiving grants total twenty in number, or forty-two 
percent of all national agencies; and the grants contributed repre- 
sent eighty-one percent of their operating budget. 
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Included in the total of twenty grantees are two government 
and official agencies, seven general and service organizations, nine 
colleges and universities, and two professional societies. 

Table I lists under each classification of agencies their operating 
expense and grants-in-aid contributed, shown as percentages of the 
whole. It should be noted that the total operating expense of all 
groups includes the grants-in-aid that represent, as explained above, 
eighty-one percent of the operating budget of twenty agencies. 


TABLE I—TRAFFIC SAFETY EXPENDITURES (BY CLASS) 


Percent Total Percent Total 


Classification Number of Agencies Operating Grants- 

Budget in-aid 
Government and Official 5 8 6 
Insurance 8 ’ 33 
Automotive and Trade 7 20 53 
General and Service 12 35 8 
Colleges and Universities 10 24 — 
Professional Societies 6 6 ~- 
Totals 48 100 100 


The total investment of the insurance and automotive agencies 
in the national traffic safety effort, including grants-in-aid which 
they distributed, equals sixty-eight percent of the total operating 
budgets of all forty-eight agencies, wherein the grants-in-aid are 
duplicated as operating expense by twenty agencies. 

Table II, below, shows the breakdown of total operating ex- 
penditure by class in Engineering, Enforcement, and Education. 


TABLE II—TOTAL EXPENDITURE IN THREE E’S 


Percent Total Percent Total Percent Total 


Classification Engineering Education Enforcement 
Government and Official 13 5 10 
Insurance 3 8 9 
Automotive and Trade 23 18 19 
General and Service 27 45 28 
Colleges and Universities 30 20 25 
Professional Societies 4 4 9 

100 100 100 

Percent of Three E’s 29 42 29 
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An examination of Table II indicates forty-two percent of the 
total national expenditure to be in the field of education. Engi- 
neering and enforcement are given equal consideration in the na- 
tional effort, twenty-nine percent each. The education percentage 
is reasonable in view of the fact that twenty-two, or forty-six percent 
of the agencies, consist of general and service, and colleges and uni- 
versities. These two groups account for sixty-five percent of all 
money spent for education. 

While the precentage of participation of the insurance group, 
for example, seems very low, it must be borne in mind that a sub- 
stantial part of the percentage of performance of the general and 
college groups is made up as a result of grants-in-aid contributed 
by the insurance industry. 

The true evaluation, therefore, lies with an examination of those 
groups spending the bulk of money for operations. The money 
spent by agencies in the general and service group represents forty- 
five percent of the total for education, and is fifty-four percent of 
the total operating expense of the group. 

Colleges and universities show a balance of expenditure for the 
Three E’s, with a slightly higher percentage given to engineering 
due to its role in research. 

The major performance, in terms of services rendered and total 
points accumulated, is by the general and services group account- 
ing for approximately twenty-eight percent of all services. A close 
second is the college and university group accounting for twenty- 
two percent of all services rendered. These two groups combined, 
representing forty-six percent of all agencies, perform fifty percent 
of all services rendered in the various problem areas, and use up 
fifty-seven percent of the total national traffic safety budget. These 
figures are in keeping with the fact that both groups receive eighty- 
two percent of the total grants-in-aid which are usually earmarked 
for specific services. 

It is interesting to note that of the ten services scheduled as the 
national traffic safety effort, general and technical publications re- 
quire twenty-seven-and-a-half percent of the total national operat- 
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ing budget, and are used 212 times as a service in the twenty prob- 
lem areas of traffic safety. The greatest amount of assistance, in 
this regard, is forthcoming from the insurance, general and services, 
and college and university groups. This service alone represents 
one-third of the traffic safety activity of the general and service 
agencies. 

Meetings and conferences are second, representing fifteen-and- 
a-half percent of the total operating budget and were used as service 
170 times. Automotive and allied trade associations, general and 
services organizations, and colleges and universities carry out the 
major share of this service. 

Next in service is research and special studies; at least from an 
expense angle, since this service was thirteen-and-a-half percent of 
the total operating budget. However, it stands sixth in terms of the 
number of times various agencies use it in attacking problem areas. 
The reason for this may be the higher expense involved in rendering 
this service. 

Awards and contests, and films, are used the least as a means 
of service by agencies and represent the least portion of total oper- 
ating budget—only four percent combined. 

The distribution of the total national operating budget over 
twenty problem areas by forty-eight agencies tends to make the 
operating expenditure, shown for each area, appear inconsequen- 
tial. When expressed in terms of percentage of the whole, the differ- 
ence in percentage for each area is small. Rather than lessening the 
significance of the total results, these apparently minor differences 
give added emphasis to the value of each increment of variableness. 

For example, the difference between the highest expenditure 
for traffic engineering and the lowest for adult driver improvement 
is only nine percent, yet four times as many agencies are servicing 
traffic engineering problems (twenty-seven), as are working in the 
area of driver improvement (seven). Also, each of the twenty-seven 
agencies servicing traffic engineering problems spend an average 
of nearly twice that spent by each agency working in the area of 
driver improvement. 
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Within each classification the differences in expenditure in 
problem areas are more outstanding. The major emphasis of serv- 
ice by the various groups of agencies are listed below in Table III. 


TABLE III—MAJOR ACTIVITY IN PROBLEM AREAS (BY CLASS) 


Classification Problem Area 
Government and Official Highway Design and Construction 
Insurance Traffic Supervision 
Insurance High School Driver Education 
Automotive and Trade Traffic Engineering 
General and Service Laws and Ordinances 
General and Service Traffic Engineering 
General and Service Fleet Supervision 
Colleges and Universities Accident Records and Statistics 
Colleges and Universities Medical Aspects (Crash Injury) 
Professional Societies Laws and Ordinances 
Professional Societies Traffic Supervision 


Percent 
Operation 
Expenses 

20 
14 
14 
2! 

8 

8 

8 
14 
10 
17 
17 


As would be expected, these eight problem areas, representing 
forty percent of all problem areas, received the greatest amount of 


service—fifty-six percent of the total. 


Traffic engineering and laws and ordinances, although only 
ten percent of all problem areas, totaled twenty-one percent of all 
available services, with meetings and publications predominant. 


Those problem areas receiving the least amount of services, 


seventeen-and-a-half percent in total, represent thirty-five percent 


of all problem areas, and include: 


Adult Driver Improvement 2% of Service 
Pedestrian Safety 2 

Civic, Fraternal and Social Club Programs 2.5 

Driver Characteristics 2.5 

Driver Licensing 2.5 
Elementary School Safety 3 

Vehicle Inspection 3 


Five of these problem areas deal with education and two with 
enforcement. It would appear that the various areas dealing with 


engineering problems are reasonably well serviced. 
§ or 


A ratio was set up of the number of services provided per agency 
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in each problem area. Highway design and construction has the 
highest ratio of 4.8 services per agency, and courts, judges and 
prosecutors the least, 2.2 services per agency. 

It was not intended that these ratios should measure the value 
of services received but, rather, the average degree of concentrated 
effort by those agencies working in the problem area. Perhaps more 
significant was the average ratio of 3.5 services per agency for all 
problem areas. 

The true measure of service value is in the total performance 
rating. Also usable as an index of service is the number of agencies 
working in a problem area and the total number of services ren- 
dered. In this regard, traffic engineering and laws and ordinances 
are consistently the highest. 

When each of the ten services are related to each of the twenty 
problem areas, definite areas of concentration of service are appar- 
ent. Each service is discussed, below, according to the problem 
area(s) most frequently serviced: 


Awards and Contests: High school driver education received 23 percent 
of all service in this category, with traffic engineering second with 17 
percent. 

Films: This service was devoted primarily to public information, high 
school driver education, and civic, fraternal and social club programs. 

Meetings and Conferences: Laws and ordinances and traffic engineering, 
combined, were responsible for 24 percent of meetings and conferences on 
traffic safety. 

National Policies and Standards: Again, the problem areas of laws and 
ordinances and traffic engineering dominated this service, to the extent of 
27 percent of the total rendered. 

National Representation: The efforts that agencies made to send repre- 
sentatives to meetings, conferences, courses, etc. on all problems of traffic 
safety were principally devoted to laws and ordinances and traffic engineer- 
ing, 27 percent of the total. 

Press, Radio, Television: The use of these media to promote the cause of 
traffic accident prevention was reserved 35 percent of the time to the area 
of public information. Promotion of laws and ordinances required 10 per- 
cent of this service, with traffic supervision and high school driver education, 
combined, receiving another 18 percent. 
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Publications-General and Technical: The three problem areas of city ad- 
ministration, laws and ordinances, and traffic engineering alone represent 
30 percent of all service in the form of general or technical publications. 
Traffic supervision, public information, parking, accident records and 
statistics, and highway design and construction, each made up approxi- 
mately 6 percent of the total of this service. 

Research and Special Studies: The greatest amount of this service was 
directed to the problem areas of traffic engineering, laws and ordinances, 
and driver characteristics, for a total of 38 percent. 

Services and Surveys —Field: Consultations and surveys on traffic safety 
problems were chiefly in the service of city administration, 17 percent; 
traffic engineering received another 12 percent, with traffic supervision, 
high school driver education and accident records and statistics, each ac- 
counting for 8 percent of the total of consultation services and surveys. 

Training: Two problem areas dominated the training services: traffic 
supervision (19 percent) and fleet supervision (16 percent). 


Limitations of this analysis have precluded an exact evaluation 
of the amount of services carried out by the national agencies in 
the various traffic problem areas. Nevertheless, it represents a fair 
approximation of the national traffic safety effort, and should serve 
as a guide for any discussion on the effectiveness of present day 
services and the objectives that might be established in the future. 

In its present form, the analysis permits, at least, the expression 
of certain conclusions, based on the findings, which might not 
otherwise be available for consideration: 

1. The analysis indicates a considerable need for expanding the 
financial resources of those agencies attempting to service the many 
problem areas. The existing national traffic safety budget is con- 
siderably strained to hold the line in traffic accident experience 
nationally. If a recognizable reduction in traffic accidents is to be 
effected, and if the improvement, co-ordination and expansion of 
services is the answer, as propounded, then more raw dollars are 
needed. 

2. Before additional monies are to be spent in upgrading the 
services of national traffic safety agencies, a careful evaluation 
should be made of existing performance and areas of need. The 
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evaluation must go beyond presumptions, impressions, and cre- 
dences and establish its roots in the fertile gound of factual data. 

3. Any analysis of national traffic safety services requires spe- 
cific information on budget, staff, programming, grants-in-aid, etc. 
of each national traffic agency, with the information carefully com- 
piled to provide an accurate base for study. 

Procurement and processing of information might best be ac- 
complished through a team of analysts, trained in procedures for 
statistical evaluation of raw data, supported by a team of traffic 
safety authorities capable of interpreting the statistical findings. 
Such a group should be given official recognition, and every effort 
made, by many national agencies involved, to provide them with 
the pertinent information necessary to a sound evaluation. 

4. It is incomprehensible that the national traffic safety effort 
can be evaluated properly without relating performance to expen- 
diture. The life blood of any program to reduce traffic accidents is 
the money available to pay for the personnel, facilities, equipment 
and materials necessary to carry out services. 

The degree to which available funds are administered to obtain 
maximum efficiency and productivity can be measured only by an 
objective examination of performance, in terms of services rendered 
and outstanding problem needs. 

5. There is evidence of considerable room for expansion of such 
services as awards and contests; films; press, radio and television; 
and training, to educate the general public and specialists in recog- 
nizing and contending with traffic accidents. 

6. With the majority of engineering and enforcement problem 
areas receiving the service attention of agencies, and despite a pres- 
ent direction of 42 percent of services in the education field, there 
remains a number of problem areas that warrant greater attention, 
namely: adult driver improvement; pedestrian safety; civic, fra- 
ternal and social club programs; driver characteristics; driver li- 
censing and elementary school safety. 
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ITHIN most metropolitan areas, the administration of zoning 

and other land-use controls is divided among a multiplicity 
of local governmental units. Each of these autonomous planning 
authorities commonly gives attention only to the zoning mapping 
of its own jurisdiction and rarely, if ever, considers the impact of 
local policies on adjacent municipalities or on the metropolitan- 
wide land-use configuration and economy. 

In the following pages, we examine land and zoning across a 
typical metropolitan community, and from an area-wide viewpoint, 
seek to evaluate, within the milieu of atomized planning admini- 
stration: (1) the general degree to which the purposes of zoning 
are being successfully realized ; (2) to isolate and evaluate the specif- 
ic areas of deficiency; and (3) to reach conclusions as to the degree 
and manner in which present political, legal, administrative, and 
technical mechanisms and procedures are functioning. 

These broad objectives are approached through four lines of 
inquiry: 


1. An analysis of the adequacy of industrial sites and industrial zoning; 

2. An analysis of whether there exists a pattern of excessive minimum 
lot size requirements for residential homes; 

3. An analysis of whether incompatible zoning exists along municipal 
boundaries; and 

4. Ananalysis of whether there exist numerous and significant examples 
of spot zoning, strip commercial zoning, or gross under or overzoning in 
particular categories. 
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The primary source material used in this article (and the report 
from which it is drawn) is an atlas of all land use and zoning in 
Milwaukee County prepared by the staff of the Metropolitan Study 
Commission in the summer and fall of 1958.! The atlas contains a 
series of 15 four-color land-use maps and 15 two-color zoning maps. 
Both series cover all of Milwaukee County and are at a scale of 
1:20, 550, or roughly three and a quarter inches to the mile. The 
introduction to the atlas notes: 


“This choice (of scale) was made in view of... the suitability of the 
scale in terms of the two primary competing objectives in map series of 
this kind, namely detail and generality. Without detail the map loses much 
of its utility in quantitative analysis; on the other hand, too large a scale 
and too much detail will obscure the overall pattern which these maps are 
designed to bring out. Inevitably a compromise has been made, and it is 
felt that the scale chosen goes as far as it is possible to go in satisfying both 
objectives at once.” 


THE STUDY METHODS 


Preparation of the land-use series was executed from existing 
land-use maps for about one-third of the county and from air- 
photography in the balance of the area. All data were field-checked. 
The air-photos used were shot in a flight made in April of 1958 and 
were at a scale of 1 :500 with overlapping stereoscopic coverage that 
made them ideal for rapid and highly accurate analysis. Preparation 
of the zoning series was essentially a task of transcribing the 19 
separate zoning maps of municipalities in Milwaukee County to a 
common scale. 

A classification scheme was devised that rendered all maps and 
codes comparable for transcription and analysis purposes. Tran- 

1. Nelson-Ball & Associates, An Analysis of Land Use and Zoning in Milwaukee County, 
Wisconsin, prepared for the Metropolitan Study Commission of the State of Wisconsin, 
(Milwaukee, 1959), 40 pages plus tables and map. 

The author wishes to acknowledge his debt to Michael Teitz, who, as project leader 
and cartographer at the Metropolitan Study Commission, was directly in charge of the 
mapping project, and to William Weege, who, as assistant to Mr. Teitz at the Commission 


and more recently as chief draftsman at Nelson-Ball & Associates, handled all planimeter 
work and statistical tabulations. 
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scription of atlas data tostatistical tables was essentially a planimeter 
job: for large land areas, a mechanical device was used, but in 
areas with highly complex land-use configurations and zoning pat- 
terns, a spot planimeter was found to be more accurate. Data thus 
gathered were converted to acres, and they are presented for each 
community and for the county as a whole. In gathering data, a 
two-percent maximum error was allowed to take account of distor- 
tions in map sheets, maladjustments in planimeters, and other dif- 
ficulties. The maximum error thus allowed rarely appears in the 
final tables and is hardly significant. 


THE RATIONALE OF ZONING 


A metropolitan community’s land use pattern is fluid and ever 
changing. There are the obvious changes in the shape and size of 
the urban complex: new neighborhoods evolve, buildings are torn 
down and built up, and the use of buildings changes. And there are 
more subtle changes as the economic value and quality of neighbor- 
hoods shift upward or downward. 

These qualitative changes occur not only in residential areas, 
when the rooming houses, studios and offices move into the decay- 
ing mansions of yesterday’s Gold Coast, but also in commercial and 
industrial districts. The expanding firms seek new sites and newly 
organized enterprises settle in abandoned, partitioned loft buildings. 

Studies of urban geography, urban land economics, and city 
planning abound with theories about the determinants of land use. 
Primarily, however, economic forces at work in the urban land 
market shape the distribution and spatial relationship of uses. To a 
lesser extent, topography, including valleys, watercourses, hills, and 
flat lands determine where some uses shall locate. Man-made facil- 
ities, particularly railroads, highways, harbor areas, and utilities 
are similarly important, usually in determining land-utilization pat- 
terns for industrial and commercial purposes. 

In the evolution of residential areas, social values and the status 
symbols associated with certain neighborhoods and the people who 
live there shape the land market and the land-use pattern. Regard- 
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less of the precise weight that may be given any one factor, the urban 
land-use pattern of a metropolitan area is rooted in forces that will 
produce, barring government-imposed land-use controls, a fairly 
predictable configuration of land uses. 

Without governmental restraint, land use distributions in the 
metropolitan area wou!d develop as economic and social forces 
might impel them. In this process, individual decision-making 
would undoubtedly ignore and often conflict with the goals of the 
community at large and run contrary to what might be loosely 
defined as the “‘public interest.” The American city of the nineteenth 
century with its congestion, dirt, squalor, and erratic property 
values epitomizes the tragic consequences often resulting when 
private interest is unrestrained. 

There is, as a result, an increasing tendency for greater govern- 
mental regulation that does not allow cities to develop solely as 
economic and social determinants would shape them. The tools of 
public policy most generally used are zoning, subdivision control, 
comprehensive planning, and official mapping. Each tool supple- 
ments the others and all must be used in concert if public regulation 
is to be effective. 

The mere enactment of a zoning code and district mapping are 
not enough to guarantee attainment of the goals a community 
might establish for its development, since land-use control must be 
sensitive to the economic and social needs of the community and 
must be applied with intelligence and technical competence. Land- 
use controls that are poorly conceived or poorly executed are often 
worse than no control at all since once imposed, the whole character 
and balance of community development may be adversely affected. 
Milwaukee County municipalities have had zoning and land-use 
controls for roughly thirty-five years, and the environment as we 
know it in 1959 is largely the result of those controls. 


LAND-USE DISTRIBUTIONS 


Table I contains data that show the distribution of land uses 
in the city of Milwaukee, its eighteen suburbs, and the county as a 
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whole in 1958. Table II contains figures for only the developed land 
area and excludes agricultural, vacant and water-body areas. 

In terms of land areas consumed, residential uses command the 
largest portion of the county. Table II indicates that such uses oc- 
cupy 57-71 percent, or roughly three-fifths, of the total developed 
land area of the county. As one might expect, the suburban munici- 
palities contain the highest share of minimum density residential 
development (o0~3 families an acre). At the same time, the portion 
of the central city’s land area occupied by extremely high density 
development is relatively small: only 359.15 acres, or .86 percent of 
the developed city land area, are at a density of forty or more families 
an acre. 

The emergent pattern is one largely of medium density in the 
central city and low density in the suburbs. Spatially, high and 
medium density residential land areas occur near the heart of the 
central business district, at the core of the metropolitan area. 
Medium density development extends westward from the heavy 
industrial districts in the Menomonee River Valley area, and along 
the lake shore to the near northeast side and Shorewood to the 
north and to St. Francis, Cudahy and South Milwaukee to the south. 

Parks consume a larger portion of the total developed land area 
of the suburban municipalities than of the central city. In point of 
fact, the relative percentage given to parks in the suburbs (16.30) is 
more than double the central city percentage (7.52). This relative 
imbalance in distribution of park lands in great measure is explained 
by the higher land values in the more heavily settled central city. 
The city of Milwaukee had extensive private development in much 
of its land area before the park lands acquisition program was fully 
underway, and land prices in built up areas have made downtown 
park purchases difficult and financially unattractive. 

Nevertheless, both the city of Milwaukee and the suburbs ap- 
pear well endowed with park lands when compared to other large 
metropolitan areas. The Chicago region, which has prided itself 
in the virility of its park lands acquisition program, has one and 
seven-tenths acres of parks per 1,000 persons in its central city, and 
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eight acres per 1,000 persons in its suburbs, according to a 1956 
publication of the Chicago Regional Planning Association. Mil- 
waukee, on the other hand, has four and one-tenth acres per 1,000 
in the central city, and twenty-three and one-tenth acres per 1,000 
persons in the suburbs. 

Commercial and industrial activities require a relatively small 
portion of the total developed land area. In Milwaukee County, 
these activities are largely concentrated in the central core of the 
area, but there are also large and functionally important districts 
that extend westward through West Allis and West Milwaukee; 
northward in Milwaukee toward Glendale; and south along the 
lake shore through Cudahy and South Milwaukee. Strip commercial 
development is extensive in the city of Milwaukee, but in the 
suburbs, retailing activities tend to be concentrated in village center 
areas and shopping centers. 

Although the suburban communities contain thirty-five per- 
cent of the total land area in Milwaukee County given to general 
commercial purposes, they have only fifteen percent of the county’s 
general commercial real estate dollar valuation (full value). In 
1957, there was $57,121 of commercial real estate for every acre 
of commercial land use in the suburbs, but $204,689 of commercial 
real estate for every acre of commercial land use in the central city. 
These figures clearly demonstrate that land uses in commercial 
districts are substantially more intense in the central city than in 
the suburbs. 

The only land-use type that is uncommon in the city of Mil- 
waukee is low density residential development: only 2,076.02 acres 
or 4.96 percent of the total city developed land area is in residential 
use at 0-3 families-per-acre density. Otherwise, there is general 
diversity of land-use types and of intensity of development in partic- 
ular land-use categories in the central city. This quite naturally 
derives from the city’s large land area (50,624 acres), from its age, 
and from the fact that it is the central city and the core of the 
metropolitan area. 


Most of the suburban municipalities, quite unlike the city of 
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Milwaukee, are highly homogeneous in their land-use characteris- 
tics. Seven communities of the eighteen suburbs, for example, have 
practically no industrial or commercial base, but serve instead as 
residential, or living areas in the functional land-use configuration 
of the county. West Milwaukee, West Allis, Glendale, South Mil- 
waukee and Cudahy, on the other hand, have a dominance of 
industrial land uses and can be classed as industrial suburbs. Among 
these, West Milwaukee has 56.63 percent of its developed area 
given to industrial uses. Aside from this characteristic of homogene- 
ity as among separate land-use categories, there is a high degree of 
homogeneity as to residential types within suburban municipalities. 
River Hills has no development higher than the four to eight 
families-per-acre category, and 99.79 percent of its residential 
development holds from none to three families an acre. Oak Creek, 
Hales Corners, Greenfield, Greendale, Glendale, Franklin, Fox 
Point, Brown Deer and Bayside have no residential development at 
densities of more than twenty-five families per acre, and the bulk of 
their development is at less than eight families per acre. Among the 
older suburbs, medium density development is the rule. 

This tendency of suburban communities to have a high degree 
of internal homogeneity in land-use types and residential densities 
is not primarily the result of forces at work in the urban land market, 
but the result of government land-use regulation since a review of 
suburban zoning reveals a similar pattern of internal homogeneity. 


INDUSTRIAL ZONING PROBLEMS 


Traditionally, zoning has had as one of its primary goals the 
isolation of industrial-use districts from residential areas. The objec- 
tive was to protect residential properties and values, and to guard 
against the intrusion of noise, smoke and congestion in housing 
areas. In the main, zoning in Milwaukee County has been successful 
in this respect. 

With the increasing complexity of urban civilization there has 
come a growing realization among planners that industrial districts 
also require protection against the intrusion of other uses that will 
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reduce the land area available for plant expansion, create problems 
of neighborhood relations, and inhibit normal industrial activities. 
The full application of this recognition in practice is still, however, 
relatively rare and typical attitudes still reflect a primary concern 
for protection of residential areas against industrial development. 

The bulk of the county’s industry is located in the heart of the 
metropolitan area, extending west, south, and north of the central 
business district in the river valleys. Other major industrial con- 
centrations have developed northerly along both main rail lines, 
southwesterly in the West Allis-West Milwaukee area, and south 
along the south belt line and along the Northwestern Railroad in 
Cudahy and South Milwaukee. Industrial uses presently command 
4,291.89 acres in the city of Milwaukee, or roughly 8.29 percent of 
the entire city area and 10.03 percent of the city’s developed area. 
Among the suburban municipalities, industrial uses consume 
3,682.81 acres, or 3.56 percent of the entire suburban land area and 
9.06 percent of the developed suburban land area. Nearly eighty 
percent of the industrial acreage in suburban communities is to be 
found in West Milwaukee, West Allis, Wauwatosa, Cudahy, Glen- 
dale, and Oak Creek. Each of these communities contains more 
than 300 acres of industrial uses. 

As suggested earlier, the use of industrial land in the city of 
Milwaukee (and also in West Milwaukee and West Allis) is far 
more intensive than in other portions of the county. Fully go percent 
of all firms are located in the city of Milwaukee, and 80 percent of 
the jobs in manufacturing are in the city. 

The median plant in Milwaukee county employs 30 people, but 
the one hundred largest plants employ roughly 75 percent of all 
manufacturing employees. The median industrial land parcel is .3 
of an acre, or the equivalent of a lot 120 feet deep with a frontage 
of 108 feet. The median land parcel among the hundred largest 
plants, however, is 13 acres, and the largest industrial tract fully in 
use is approximately 165 acres in size. The average number of 
employees per acre of land in use is 44 in the day shift and 52 for 
24-hour operations. 
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New plants that have located in Milwaukee County over the 
last ten years have settled principally in the city of Milwaukee, 
near the river valleys and the central business district. Of the 184 
new plants employing less than 100 persons that have settled in the 
county in the last ten years, 93 plants, or 51 percent, have located 
in these areas. Among the 34 plants employing more than 100 
persons that have located in the area within the last ten years, 14, 
or 40 percent, have located in the central area. A large number of 
the smaller plants have also located along rail facilities in the north 
central portion of the county, primarily in the city of Milwaukee, 
but also in Glendale.? 

Table III contains data on the characteristics of land uses in 
heavy industrial zones in the City of Milwaukee, the suburbs, and 
the county as a whole. These are areas that are zoned for heavy 
industrial use and in which the majority of heavy industrial uses 
of the county are to be found. As data in the table indicate, a total 
of 14,566.98 acres have been zoned for heavy industrial use through- 
out the county. Of this amount, 9,033.32 acres are presently in use 
and 5,533.66 are unoccupied by structures (but not necessarily 
available or suitable for development). Among the developed areas, 
3,077.48 acres or 34.06 percent are in non-industrial uses, including 
residential, commercial, and public and semi-public activities. 
Aside from some public uses, the vast majority of these activities 
have absolutely no place in an industrial district and have created 
two major problems: 


1. Non-industrial uses in many instances, though occupying only a 
relatively small area, make the adjacent vacant area undesirable for indus- 
trial use by complicating the convenient assembly and development of 
adequately sized contiguous sites. 

2. Even though a site is zoned for industrial use, the industry that seeks 
to expand or build on a site that is encroached upon by non-industrial uses 
will be reluctant to use the site because the non-industrial users, particularly 
house owners and shop keepers, often will protest construction of a factory 

2. Locational data from Norbert J. Stefaniak, Industrial Location in Milwaukee County, 


(Milwaukee, Office of the Industrial Development Co-ordinator, City of Milwaukee, 
1959), passim. 
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building or demand excessive restrictions. This problem applies equally 
to established plants that feel inhibited in expanding operations. The 
problem of neighborhood relations has effectively eliminated many sites 
from the ordinary industrial land market. 


The problem of encroachment on heavy industrial areas is most 
acute in the city of Milwaukee, where 40.35 percent of the developed 
land area in heavy industrial districts is pre-empted by non- 
industrial uses. 

Table IV contains similar data for light industrial-heavy com- 
mercial districts. In the county as a whole, 5,232.90 acres have been 
zoned for light industrial and heavy commercial use. Of this amount 
66.11 percent is actually in use and the balance is vacant or un- 
developed (but not necessarily available and suitable for develop- 
ment). 

Of the developed acreage, only 37.96 percent is devoted to light 
industrial and heavy commercial use. In the city of Milwaukee, 
71.58 percent of the developed land area so zoned is in non-industrial 
uses. Even in suburban areas, nearly half (46.90 percent) of the 
developed area zoned for light industrial and heavy commercial 
use is developed in non-industrial uses. 

Despite this intensity of development, there are in Milwaukee 
County, 1,773.18 acres of vacant land zoned for light industrial 
and heavy commercial use and 5,533.66 acres of vacant land zoned 
for heavy industrial use. Phrased in percentage terms, 37.99 percent 
of the county’s zoned heavy industrial districts and 33.89 percent 
of its zoned light industrial-heavy commercial districts are vacant. 

These figures would appear to suggest that the metropolitan 
community is amply supplied with industrial sites and that there 
is no problem of underzoning for industrial uses. In point of fact, 
only a small portion of these areas can realistically be considered a 
potential reservoir of available industrially-zoned land for a variety 
of reasons: 


1. As previously indicated, many of the prime sites are badly cut-up 
by non-industrial uses and even though they contain many vacant areas, 
industries are reluctant to become involved in the difficulties of acquisition 
and development. 
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2. A significant portion of the vacant acreage is publicly owned and 
intended for specific public uses, and thereby not available for private 
industrial development. 

3. Many industrial sites are unsuited for development because of 
topography. Frequently communities have made the mistake of zoning 
the least desirable land for industry on the fallacious assumption that 
industry will accept and improve any kind of land. 

4. Speculators have in some instances set prohibitive prices on some 
prime sites, thereby removing them from the immediate industrial land 
market. 


5. Some districts contain highly fragmented and atomized parcel 


ownerships and it is difficult to assemble a site large enough for many 
industrial activities. 
6. A substantial number of industrial sites are unimproved. This is 


often the case in suburban areas, where public water and sewerage are not 
available. 
7. Some sites are inaccessible for want of adequate streets and highways. 
8. A fair number of parcels considered vacant are in fact not suitable 
for immediate development because they are sanitary land-fill areas, 
abandoned gravel and stone quarries, or similarly scarred areas. 


The net effect of these circumstances is to reduce greatly the 
industrial acreage available and suitable for development. In other 
words, although there appears to be ample industrial zoning, there 
is in fact an actual shortage of sites that can be used by industry. 
In this respect, therefore, by failing to guarantee a sufficient fund 
of prime industrial sites, suitable for development and readily avail- 
able, there must be charged a major deficiency in the administration 
of zoning in Milwaukee County. 

A second deficiency in industrial zoning appears when one 
examines the relationship of industrially mapped districts to ad- 
jacent facilities. Despite the traditional pattern of industrial loca- 
tion near rail facilities, there is a growing tendency for many 
industries to rely less on rail and more on rapid motor transport and 
expressways. Of the 218 plants that have located in Milwaukee 
County in the last ten years, only 24 percent have indicated a need 
for adjacent rail sidings. The remaining 76 percent either have rail 
sidings and do not use them or do not have them and have no need 
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for such facilities. This is to be expected among light industrial 
plants, but 53 percent of the 34 heavy industrial firms that have 
located in the last ten years have also expressed no desire for rail 
sidings, including some firms that have sidings. 

Industrial zoning for the most part has not provided any sub- 
stantial amount of industrial land reservoir conveniently located 
with relationship to the major regional highway facilities. 

In fact, the scattered and piecemeal location of industrial 
districts shows little relationship to a logical and comprehensive 
co-ordination of basic internal-movement patterns with the total 
picture of the metropolitan area’s functional structure and opera- 
tion. The pattern of circulation involving the movement of workers 
between home and employment, of incoming raw materials and 
outgoing products, and of related service functions is one of almost 
unbelievable inefficiency and complexity. 

This criticism is not unique to the Milwaukee area but is symp- 
tomatic of more fundamental weaknesses in the entire structure of 
the modern American metropolis. Though only a part of this larger 
problem, the failure of zoning to achieve a better relationship be- 
tween industrial areas and the transportation network must be 
reckoned a further major deficiency of zoning administration in 
Milwaukee County. 


MUNICIPAL BOUNDARY PROBLEMS 


As we have noted, the nineteen municipalities of Milwaukee 
County are separate compartments in their regulation of land use 
and the exercise of zoning powers. They are free to make whatever 
regulations and district-mapping determinations they think ap- 
propriate for their area of jurisdiction, regardless of the consequence 
to neighboring communities. This problem becomes graphic and 
evident along municipal boundaries in the Milwaukee metropolitan 
area when one community, with impunity, permits a use at the 
boundary that is incompatible with uses across the line in an 
adjacent community. 

Some zoning problems along boundaries are to be expected 
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because the boundaries themselves are so illogical. Rather than use 
as boundaries major physical barriers to movement, such as heavy- 
duty roads, hills, watercourses, and parks, Milwaukee area com- 
munities have shaped boundaries that seemed politically workable 
in the area’s annexation and incorporation campaigns. In some 
instances, as a result, boundaries cut through lots and buildings; 
in others they leap back and forth across a fully developed street. 
Some communities have lands within their jurisdiction that cannot 
be reached except by travel through another municipality’s juris- 
diction. 

In an effort to determine whether incompatible zoning exists 
along municipal boundaries, we have measured the mileage of 
compatible, partially incompatible and fully incompatible zoning 
along boundaries. ‘The boundary zones we have used extend 200 
feet back from the line into each community, so that the total zone 
examined is 400 feet wide. We have considered only the internal 
boundaries of the county’s municipalities, and thereby exclude 
boundaries formed by Lake Michigan or the county lines. 

Along the 128.1 miles of internal boundaries, there are 12.8 
miles of fully incompatible zoning in which industrial or commer- 
cial uses are permitted adjacent to residential uses in neighboring 
communities. In addition, there are 20.8 miles of partly incompatible 
zoning in which general commercial zones are facing heavy indus- 
trial zones and very high-density residential zones are facing ex- 
tremely low-density residential zones. The remaining 94.5 miles 
have either compatible zoning or buffer strips of park and public- 
use lands. 

COMMERCIAL ZONING 

Commercial development traditionally has taken place in three 
kinds of locations: 1, the central business district; 2, the strip de- 
velopment along principal highways; and 3, the neighborhood 
cluster that serves a limited residential area. In the wake of sub- 
urban decentralization, a fourth kind must be added, the regional 
shopping center, a facility that depends almost exclusively on auto- 
mobile trade. In the Milwaukee area, four major shopping centers 
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have opened since World War II: Southgate, Bayshore, Capitol 
Court, and Mayfair. 

To meet the needs of the urban area, commercial zoning must 
provide enough sites on lands that are properly situated in relation 
to residential, heavy commercial, and service areas, and in relation 
to the transportation system. The amount of commercially zoned 
lands should not be excessive in terms of the anticipated demands 
imposed by the purchasing power of the community and there must 
not be overzoning lest a depressed commercial land market be 
created. Further, the quantity of commercial land available for 
sale must not be so great as to encourage other uses to settle in 
commercial zones, thereby creating problems of mixed-use areas. 
In short, commercial zoning requires great precision in district 
mapping. 

In addition to the central business district, which is common 
to all urban centers, there is in Milwaukee County a substantial 
amount of commercial activity in decentralized strip development. 
Far more than most American cities, Milwaukee has had a tradi- 
tion of decentralized regional shopping areas in strips. In the 1920’s 
when much of this strip zoning was mapped, there was general 
belief among planners that principal roads should serve as the site 
for most commercial frontage outside the central business district. 
When coupled with the business optimism of the 1920’s, this think- 
ing resulted in mapping for commercial use along every major road 
in Milwaukee County. Although some of this zoning has since been 
changed, much of it remains. 

Since the 1920’s, planners have become increasingly aware of 
the problems inherent in strip development. Basically, there are 
five objections to strip commercial mapping: 


1. Strip commercial development along main roads tends to generate 
minor traffic movements that interfere with major through-movements. 
This reduces the usefulness of the road as a principal traffic corridor and 
creates a demand and need for new highway construction and street widen- 
ings. Major traffic roads can serve but one function—the rapid movement 
of through-traffic. They cannot be both high volume corridors and business 
streets. 
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2. Residential areas immediately behind the strip, on the back of the 
block and in adjacent areas, tend to exhibit rapid declines in property value, 
greater than would be the case in other circumstances. 

3. It is difficult to provide offstreet parking for strip areas because the 
area to be served is not compact, but runs along several blocks. 

4. Arrangement of shops along a street is not as convenient to the 
shopper as their arrangement in blocks and more compact areas. 

5. Long commercial strips are frequently invaded by non-business 
uses, such as residences, that are incompatible with commerce and that 
break the continuity of business development. 

In measuring strip zoning, we have defined a commercial strip 
zone as any commercial district that is at least 1,000 feet long and 
no more than one half block deep. This narrow definition excludes 
intersection clusters and short strips that are more properly classed 
as neighborhood shopping areas. It also excludes shopping centers 
and block retail districts in outlying areas. 

In the county as a whole, there are 7,271.69 acres of commer- 
cial zoning, of which 3,072.37 are in strip zones under our definition. 
In percentage terms, 42.25 percent of the county’s commercial 
zoning is along principal roads in strip mapping. In the central 
city, 11.51 percent of the strip acreage is vacant, and in the suburbs, 
21.46 percent. Less than half of the strip acreage is actually in 
commercial uses. In the city, 37.93 percent is in residential use, 
and in the suburbs, 33.77 percent is in residential use. 

Even though much of the strip acreage is currently occupied 
and developed, this does not mean that expansion of commercial 
activities in the strips is unlikely. Indeed, there is a great potential 
of undesirable future commercial development since, as neighbor- 
hoods decline in value, residential properties in commercial strips 
tend to be converted to commercial uses. Generally these are un- 
wanted uses. Once the residential properties in the strip are con- 
verted to commercial uses, blight in the neighborhood quickly 
follows. A logical course would be to rezone residentially used par- 
cels in commercial strip zones for exclusively residential use so that 
conversion would become impossible. 

Unfortunately, whenever administrators have attempted to re- 
zone these residential areas, there has been frequent resistance 
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on the part of property owners who feel that commercial frontage 
creates for them a higher land value than would be the case under 
residential zoning. Often as not, these protests against rezoning 
have been heeded by planning commission and municipal govern- 
ing bodies, regardless of the other questions at issue. 

On their face, the figures we have cited on the acreage of strip 
commercial zoning would appear to suggest that the area is over- 
zoned for such commercial development. If the figures are recal- 
culated on the basis of commercial frontage per 100 persons in the 
population, we can be certain that there is overzoning. It is generally 
recommended that no more than 45 to 60 feet of street frontage be 
zoned for commercial use per 100 of population. In Milwaukee 
County there are 181 feet of street frontage in commercial zoning 
per 100 population. Moreover, it is recommended that individual 
outlying commercial areas contain roughly 500 to 1,000 feet of 
frontage and that they be spaced at approximately mile intervals. 

This distribution is intended to concentrate commercial activ- 
ities, to provide adequate land for commercial use, and to keep 
walking distances to stores at about one-half mile. In Milwaukee 
County, therefore, zoning has failed both in the excessive amount 
of commercial zoning mapped, and in not establishing proper spatial 
relations between commercial zones. The effect has been to make 
the Milwaukee area grossly inefficient in terms of commercial activ- 
ities and transportation. 


RESIDENTIAL ZONING 


The protection of residential neighborhoods from incompatible 
land uses and activities has been successful in the Milwaukee area, 
and in this, zoning has achieved its goals. But zoning must meet 
other needs of the residential function of the metropolis. Basically, 
it must assure the most effective and efficient transportation system, 
utilities net, and municipal service structure. This demand for 
efficiency is not inconsistent with the parallel requirement for 
amenity, privacy and beauty in residential areas. 

After a pre-war tradition of medium-density housing, larger 
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lots have become common in the post-war suburban movement. 
In areas where water and sewerage are provided, the new suburban 
single family lots are commonly platted for 7,500 to 15,000 square 
foot coverage. In areas that do not have water and sewerage, lots 
are often 20,000 square feet or larger in size. Moreover, the con- 
struction of duplexes in the new suburban areas is seldom permitted, 
and this, too, reduces density. 

But large-lot zoning in suburban areas is more than an expres- 
sion of a new custom in residential site planning: it is the result of 
deliberate and studied public policy development on the part of 
suburban governments. Basically, there are three reasons for this 
trend to large-lot zoning: 


1. Properly designed and located, large lots generally result in higher 
quality and higher income development. Faced with the real problem of 
maintaining economic balance in a primarily residential community, sub- 
urban governments often have resorted to this technique as one of the few 
effective measures presently at their disposal to prevent serious threat to 
the community’s financial structure. 

2. For similar economic reasons newly developing communities in 
particular find that large-lot zoning reduces total density and correspond- 
ingly reduces the demand for services. The inability of the school systems 
to meet the impact of sudden growth was the dramatic impetus in this 
direction. 

3. Many suburban areas are without public water and sewerage facil- 
ities, and large lots are required for public health reasons. 


Despite these valid reasons for large-lot zoning, there is a serious 
question as to the effect on the total metropolitan welfare of scat- 
tered, indiscriminate, and excessive large-lot district mapping. 
Sprawling low-density development does not make possible the 
economy of more concentrated urban living. 

Public transportation systems, for example, become uneconom- 
ic and the trend to greater use of private automobiles, with two 
or three cars to the family, is further intensified with a correspond- 
ing increase in the difficulty and cost of maintaining an efficient 
metropolitan traffic system. The question of providing adequate 
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land supply for moderate and low cost housing also becomes one 
of serious concern. Such housing of necessity requires the individual 
and municipal economy of relatively high-density urban develop- 
ment. Failure to meet this need could seriously affect the region’s 
potential labor supply. 

Data in Table V show that there is a very short supply of small- 
and medium-size lot acreage. Lumping the three districts that 
contain lots of less than 7,500 square feet, we find only 8,154.08 
acres of small-lot zoning. This represents only 14 percent of the 
county’s total zoned residential land supply and roughly 22 percent 
of the county’s total anticipated residential land supply. 

From these data, it would appear that the county as a whole has 
an excessive acreage in large-lot zoning and that the area’s econom- 
ic requirements will not be satisfied unless there is substantially 
greater provision for smaller sized lots. Among the suburban com- 
munities, the possibility of massive rezoning seems unlikely, since 
the municipal governments in the suburbs see the disastrous 
economic consequences that can result if high-density housing is 
permitted without a concomitant balancing growth in commercial 
and, particularly, industrial tax base. 

This criticism is not directed toward any particular municipal 
government or any single suburban community. The blame must 
be placed on the system—the present multiplicity of local govern- 
mental organizations—that leaves the individual municipal govern- 
ment no alternative except to zone against small lots to protect its 
economic stability. 

As long as municipal finance, industrial development, and zon- 
ing administration are compartmentalized by separate municipal 
governments, there appears to be no real prospect of correcting 
this failure of Milwaukee County to provide proper residential 
mapping to meet the area’s larger economic needs. 
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